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Modern storage equipment is a necessity in today’s petroleum refineries. Inefficient 

handling and stor ile hydrocarbons can be costly. Positive prote 
nst evaporation losses is provided by tanks equipped with Horton Floating Roofs 

d Horton Seals. 

A Horton® Floating Roof floats directly on the surface, with its bottom deck normally 
in contact with the liquid in the tank. There is no air-vapor mixture above the liquid 
to be vented and lost. The Horton Seal, standard equipment on all Horton Floating 
Roofs, closes the space between the deck of the roof and the shell of the tank and 
assures the utmost in efficiency. Fire hazard and corrosion are also reduced as a result 
of the elimination of the vapor space. 

Horton Floating Roofs are built in three types: Double-Deck, Pontoon and Pan, 

Write our nearest office and let us help you select the type most suitable to your operation, 
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IT ‘FLOATS 
ON THE LOAD! * 


You turn on the steam 

This little stainless steel valve the 
only moving part in the Yarway Impulse 
Steam Trap installed on the equipment 
opens wide and stays open as the air and 
condensate continuously pour through 

The equipment reaches production tem- 
perature in the quickest possible time. 

Production temperature reached, the 
little valve snaps shut. After that, by a 
pulsating action, it discharges all con- 
densate as it forms—even a tiny tea- 
spoonful. There's hot steam in the equip- 
ment all the time... steady, maximum 
temperatures are maintained. 

It all adds up to more production 
per day 

Other profit-making features of the 
Yarway Impulse Steam Trap — low initial 
cost, easy installation, stainless steel con- 
struction, low maintenance, good for all 
pressures, quick delivery from over 200 
local industrial distributors. 

Try a Yarway — free for 60 days and 
prove its advantage. Your distributor will 
supply you 
For free Yarway Impulse Steam ‘Trap 
Bulletin ‘T-1740, write... 


YARNALL-WARING COMPANY 
128 Mermaid Ave., Philadelphia 18, Pi. 


7. .. resulting in fast heat-up of equipment, 
more production per day. 


YAR WAY | impulse steam trap 
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A Quick Look 
at This Issue 


Designing Stripping Columns for Petroleum 
Fractions . . . Here is a rapid method for calculat- 
ing the steam requirement and number of stages for 
economic studies of optimum design. It is not neces- 
sary to choose arbitrarily a number of stages in the 
design of strippers. Here is a simple, reliable and 

proven method. Page 96. 


How to Calculate Capacities of Perforated 
Plates . . . This style of distillation tray was first 
patented many years ago but only very recently has 
been commercially developed. As with all modern 
devices, there are many technical cobwebs to be 
swept away. Here is a really topnotch contribution 
to the literature that will do just that. For some 
hitherto unpublished information, turn to page 99, 


Calculating Engineering Economics, Utility 
Costs... One of the most vexing tasks encountered 
in engineering economics is that of estimating utility 
costs. An excellent simplification of the problem is 
presented in this article. The author leads the reader 
through a shorteut method which guarantees a rea- 
sonable answer in the minimum time. Page 103. 


Put Gas Jet Compressors to Work . . . (sux jet 
compressors can use the energy stored in high- 
pressure gas to compress low-pressure gas. And in 
many instances their use offers big savings for pipe 
line operations. For how it’s done, turn to page 107, 


Shale Oil—What Is It? . . . To answer this question 
the author discusses the analysis of ten U. S. and 
ten foreign shale oils. He points to the identifying 
characteristics, variation in composition and the 
factors affecting composition. Page 113. 


Speed Your Spectroscopic Analyses .. . The rap- 
idly increasing use of spectroscopic analyses has 
created a serious problem in maintaining clean glass 
sample containers. The device described here solves 
this problem by (1) cutting washing time; (2) re- 
moving contaminants, and (3) eliminating contact 
with hazardous cleaning chemicals. Page 116, 


An Auxiliary to Petrochemical Processing—Ton- 
nage Oxygen ... This is the concluding article 
in a three-part series covering all phases of oxygen 
manufacture. 


Part TIL is concerned with complete 











A Quick Look at This Issue 





descriptions of some of the types of “package” units. 
In addition to descriptions, the author has included 
cost data on the various units. You will want to keep 
this article for future reference, Turn to page 117. 


Pipe Flexibility Calculations . . . Here is a new 
technique for calculating a very tedious problem 
pipe flexibility in multi-plane bends. Presented in 
cookbook fashion, the method involves just simple 
arithmetic and no reference to any formulas what- 
ever is required, Page 123. 


How Chemical Cleaning Makes Money . . . You 
probably won't find a worse cleaning job than de- 
seribed in this case history. For six years a toluene 
unit had laid idle. To reactivate it, refinery mainte- 
nance had to come up with a method which would 
clean equipment that was heavy with layers of adher- 
ing iron oxide. For how they solved the problem. 


turn to page 131. 


Analyze Centrifugal Compressor Performance 
Graphically . . . How many times have you bought 
a compressor for certain design conditions only to 
find that the operating conditions are vastly differ- 
ent? Then you had to follow tedious mathematical 
formulae to determine the new operating variables 
of the compressor. Well... your problems are over! 
Here is a method which will require only two min- 
utes for the solution. And you can calculate new 
speeds, new pressures, new temperatures, new horse- 
power requirements. Or you can calculate combina- 
tions of two or more of these variables. Page 133. 


Natural Gasoline Analysis... 3) this rapid method. 
liquid residues from natural gasoline analyses can 
be analyzed for vapor equivalent, molecular weight 
and liquid/gas ratio. The method is also accurate 

giving results accurate to three significant figures. 


Page 137. 


Quick Measurements with This Portable Ther- 
mowell . . . Here is a portable thermowell which 
permits quick and easy temperature measurements at 
any point where a drain or bleeder valve is located. 
This thermowell has been successfully tested in lines 
having pressures of 200 psig, and could probably be 
used at even higher pressures. Page 140, 


Alcohols from Olefins .. . This is Part 9 of the 
“Understanding the Chemistry of Petrochemical Re- 
action” series, Here is a thorough discussion of the 
alcohol manufacturing industry in this country. The 
various processes for making alcohols from olefins 
are included as well as production figures for the 
major alcohols, Page 141, 


Use These Charts to Simplify Refinery Calcula- 
tions . . « The charts described cover many phases 
of refinery and petrochemical plant design and have 
proven themselves to be excellent time savers during 
any planning work. They are also helpful to plant 


operators desiring to check values in the field. So if 
you wish to save time and effort, learn to use these 


charts. Page 145. 


Statistical Quality Control . . . No longer a long- 
haired mathematical tool. statistical quality control 
has really arrived for the refining industry. In this 
article you will find how this tool was used on a 
fractionating tower to reduce product quality vari- 
ability and to lessen the number of process adjust- 
ments. It can also mean a reduction in the laboratory 
budget by decreasing the number of control samples 


on the schedule. Page 149. 


Pipe Stress Calculations . . . Just turn the crank and 
out come pipe stress calculations by the dozens. It’s 
not quite that easy, but automatic computers can cut 
calculation time to less than eight hours on a typical 
pipe system involving six constraints and one hundred 
pipe sections. Page 153. 


Simplified Vapor-Liquid Calculations . . . Another 
short-cut method which will save the process engineer 
valuable time in these usually tedious calculations. 
This method enables the calculation of the amount of 
vapor and liquid in equilibrium at a given condition 
with only one column of divisions for each trial cal- 
culation. The number of trials are reduced sub- 
stantially if you use the graphical control method 
recommended by this process engineer. Page 156. 


Chamber Coking at NCRA ... The National Co- 
operative Refinery Association has a process unit to 
brag about. This unit incorporates four unique 
features in its design: once through process design, 
maximum use of existing visbreaking equipment. 
gantry crane coke handling system, and an unusual 
decoking water system. Page 157. 


Don't Drug Employe Incentive . . . The will to 
work, greatest support beam of American freedom, is 
heing undermined by so-called employe benefits. The 
American worker is being drugged into the worst 
condition possible —that of expecting to receive with- 
out giving. If you don’t want to listen to some blunt 
talk about a spreading evil, then skip over page 232. 


Sizing Up a Job Candidate . . . Executive A, after 
15 minutes of talk, has a clear understanding of the 
job applicant he is interviewing. Executive B, after 
an hour of conversation, has gotten nowhere. Why 
the difference? It’s all in the interviewing technique. 
Does your interview have a pattern? If not, turn to 
page 240 for some helpful information. 


Shortage of Managerial Talent Critical . . . Indus- 
try realizes this more keenly each year as more and 
more retirements are deferred and as the executive 
turnover increases. This problem is one of four major 
phases in executive development— particularly the de- 
velopment of engineers. Page 248. 
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Next Month.... 


Where's the Fire? 


At Pan American Retining Cor 
poration at Texas City. Harvey B 
Williams, director of safety and 
fire protection, and other plant of- 
ficials decided it would be helpful 
to have basic information between 
two covers on how to aE ard 
against and combat fires in a given 
installation. 

Williams ascertained that other 
companies had no such a manual- 
“but would like to!’ 

They'll get their wish. 

Next month Pererro.eum RE 
FINER will present the first in 
stallment of a series by Williams 
that will tell you: 

@ How to prevent a fire 

@ How to extinguish a fire 
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Every editor needs a little corner where he can pour out his soul—speak up 


on personal convictions that may not bear the dignity of a full fledged 
editorial, tell pridefully of the accomplishments of his magazine, poke 
fun at the funny situations encountered through the unusual nature of 
his job. This column, then. is the REFINER’s Fibber MeGee closet, the 
collection of the potpourri the B.S. & W.- of our publishing efforts. 


@ How to prevent a fire from , . , ‘ 
oll Bet on the Winner. lor those of you who follow the fiercely American tra- 


dition of loving a winner, here is an unusual story. In all its 32 years, the 
REFINER has managed to stay ahead of its petroleum publications com- 
petitors. But within the last 12 months, something has happened. The race 
has become unequal and none of the highly interested people in these 
offices can furnish a really lucid explanation. Our circulation has gone 
stark wild. The net paid circulation has increased a truly phenomenal 20.6 
percent in the last 12 months, which by previous standards would have 
been a very satisfactory increase for a full five years! In our business, 
which is far more qualitative than quantitative, it's hard to put a finger 
directly on the reasons. We know of course, that in the final analysis, it 
can be traced to more and better reading material. 


Lo! the Poor Engineer! [i has become quite the journalistic fad to dissect 


psychologically the engineer. with the answer always pretty depressing. 
Qur various analysts invariah ly find that we are sort of queer jerks, intro- 
verts to the very core, poorly trained by our colleges to accept our social 
responsibilities. unfit for managerial positions, and unequal to our civic 
obligations. We've had about enough of this boloney! 

We think engineers are just plain old garden variety Americans who 
have long been making a contribution to the welfare of society far out of 
proportion to what they have demanded in return. 

A normal cross section of normal American boys elected to study engi- 
neering in college. Then came World War HD and it became clear that if 
the Allies were to efface the disadvantages of geography and enemy man- 
power, they must excell in production, Here the engineer came to the 
fore. hit a mighty lick, and now America is clearly the world’s leader in 
unit productivity. This has prompted all sorts of characters, from psychi- 
atrists to editors. to take notice of these quiet litthe workers and wonder 
what makes them tick. Result: a shower of written words that generally 
reflect no great credit on the engineer as an individual. 

What about this business of teaching engineers more of the humanities 
in college? Right now. the engineer is sweating like a turk to complete his 
technical studies in 4, years. To do so, he spends about twice as much 
time in class rooms and laboratories as his academic counterpart. The 
faculties of the colleges are under constant pressure from industry to add 
more technical courses to the curricula | instrumentation, nuclear energy, 
ad infinitum. Where does the time come from to be used for additional 
courses in the humanities when our engineer is already working twice as 
hard (and spending a year longer) to get a degree that will entitle him 
to something less than the income of a bricklayer when he first leaves his 
halls of learning? 

We think it’s time the heat was taken off the engineer. We size him up 
as an average citizen. with above average devotion to his work, who is 
equally as qualified as any other broadly defined group in his executive 
potentials and response to society's obligations. 


—Bob Phillips 
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NICHOLSON T LECTED 


ee . 
for kext Refinery 


his Continental Oil Company re- 

finery has adopted Nicholson steam 
traps because they proved most effective generally 
in improving heat transfer. This is an advantage 
which, we believe, is important to plant men in 
every industry. A recent survey showed these 
Nicholson features to be the reasons why plants 
with standardization-for-economy programs are in- 
creasingly adopting Nicholson traps: (1) Two to 
six times average drainage capacity. (2) Operate 
at lower temperature differential. (3) No air bind- 
ing. (4) Freeze-proof. (5) Only one moving part. 
(6) No change of valves for varying press- 


whl, 


. 


ures. (7) Record low 
or steam waste. For 


Send for 3 process, power, heat. 
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TRAPS - VALVES - FLOATS 
207 OREGON ST., WILKES-BARRE, PA. 


Seles and Engineering Offices in 58 Principal Cities 
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CUSTOMER SATISFACTIO 


TARGET 
OF 
OUR EFFORTS 


Prompt attention to orders... 
Exact compliance with specifications ... 
Rigid adherence to delivery dates... 
Means CUSTOMER SATISFACTION — 
The one consideration that governs 
policy and practice at 
PATCO 

FOR SERVICE AND RELIABILITY 


PACIFIC TUBE COMPANY 

specializes in the manufacture of tubing 
from stainless, carbon and alloy steels. 
Patco produces cold drawn seamless 
tubing, welded tubing, and cold drawn 
bars. Write for our catalog. 


PACIFIC TUBE COMPANY 
5710 SMITHWAY STREET, 

LOS ANGELES 22, CALIFORNIA 

WEST COAST REPRESENTATIVES FOR 

SUPERIOR TUBL COMPANY, NORRISTOWN, PA. 





Which of these 22 tube steels will give you 
maximum tube life per dollar? Ask the experts! 


OR every high temperature application, there’s one 
tube steel that gives you the best life-cost ratio. One 
This month's report is on: steel best answers your particular set of temperature- 
2% CR.-MO. panting i te Be conditions. That's why the 
Timken Company makes the 24 different high tempera- 

Has intermediate corrosion resistance in combina- ture steels shown in the box at left. 
tion with good creep strength and fair resistance to To find the one best steel for each of your applications, 
oxidation. For use at temperatures up to,1200° F. in ask the Timken Company metallurgists. They're experts. 
cracking coils, reforming units, heat exchangers, They know how to balance the various factors against 
vapor line and hot oil piping, and return-bend forg- cost—and recommend the analysis that gives you maxi- 
ings for oil heaters. mum tube life per dollar of cost. They’ve been doing it 
ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS for 20 years. And remember—regardless of analysis, you 
Carbon Sicromo 2 Sicromo 5S 18-8 Ti get uniform quality in every Timken® tube because we 
— ey ae Mo. _—— ~ bey rigidly control quality at every step from melt shop 

Silmo Sicromo 3 Sicromo 9M = 25-12° through final inspection. 

DM 4-6% Cr.-Mo. 18-8 Stainless 35-15°* Put our “RSQ”—Research, Supply, Quality—to work 
2% Ce-Mo. 46% Ce-Mo-Tl. 18-6Cb 16-25-69 on your tube problems. Ask the experts! The Timken Roller 
ph ene “oF appl ey ag experimental basis only, Bearing Company, Steel & Tube Division, Canton 6, 
> Ohio. Canadian plant: St. Thomas, Ontario. Cable ad- 


dress: ““TIMROSCO”. 
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Vlattened test of 10%" O.D. by 1.580" wall of 18-8 Ch showing the excellent ductility of large, beavy-wall Timken seamless tubing. 
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VEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
6 PerroneumM REFINER—IJ ol. 33, No. 2 








6 ANSWERS 


fo the demand 
for real economy 
in process pumps 


For most refinery and process plant applications, there’s an Ingersoll-Rand 
pump that is right for the job. This means more than just meeting design condi- 
These six types of tions — it means construction of the right materials and the right sealing arrange- 


Ingersoll-Rand process pumps ment, with either the Cameron Shaft Seal or an adaptation of a packed stuffing 


box. These and other points of pump know-how can only be gained through years 
. of field and design experience — experience which Ingersoll-Rand has had in over 
offer you important Savings 50 years of service to the petroleum industry. 
Let your nearest I-R representative give you the details on the real economy 
in most refinery jobs. of I-R pumps — high sustained efficiency, economical operation, and low main- 
tenance. 


PUMP TYPE STAGES CAPACITIES 


i -_ _ 


Single stage 20 to 3200 gpm Heads to 600 feet 


Vertically split with top (or bottom) suction 
and discharge or end suction and top discharge 








Vertically split with top suction Single stage | 250 to 3500 gpm Heads to 1100 feet 
and discharge erates aig ei i 


200 to 1200 gpm Heads to 1100 feet 


Horizontally split with side suction = = meee ih hh 
and discharge Two stage 170 to 1300 gpm Heads to 1100 feet 





Two stage 





Single stage 








Diffusor type with “‘double-case” construction. 


Top suction and discharge. Multi stage 450 to 3000 gpm Heads to 6000 feet 





Vertical pump, diffusor type Multi stage 20 to 400 gpm Heads to 4800 feet 





One or more 60 to 35,000 gpm Heads to 150 feet 
stages per stage 


snus = Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


Vertical pump, turbine type 
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NEW AT BRISTOL 


BRISTOL'S “HUMAN-ENGINEERED” METAGRAPHIC RECORDER, with its easy-to- 
read scale, high-visibility fluorescent pointers and shadow-proof door has 
earned the distinction of being the “biggest little instrument in the business.” 


Instrument men call Bristol’s METAGRAPHIC Recorder 


".+- the biggest little instrument" 


CONTINUOUS VALVE-POSITION INDICATION ... 
separate from set-point indication, gives continuous 
data on control valve position and level of process oper- 
ation. No switching is necessary in order to get reading. 


Sounds contradictory, but it’s true. Take a look at 
one of our new METAGRAPHICS mounted on a panel 
board alongside of other instruments. The Bristol unit 
stands out — seems bigger than the rest — although 
chances are it’s actually smaller (5” x 54”). The , 

; - lege ( ) CONTINUOUS OPERATION . . . complete unit can be 
answer is that the Bristol instruments have been Pie ye 2 , 
a _ ' retracted for inking pen, and for set-point and zero 
human-engineered”, making them easy to read, and ' : ; : 

“te adjustment without disturbing record or control. Auto- 
clearly visible at greater distances. Aer ageeg- os ata 

ps manual switching is foolproof and “bumpless”, with- 

The air-operated metaGnapuic, which records “ey : ie 

: out disturbing valve position. 
pressure, temperature, vacuum, flow, differential 


pressure, and liquid level, offers these big advantages: Get the whole story on the “human-engineered” 


METAGRAPHICS — how they can help you get more 
SIMPLICITY . . . fewer moving parts, fewer adjustments, accurate measurements, faster and easier. Write us 
and less service required. Range changes can be made today. The Bristol Company, 111 Bristol Road, Water- 
bury 20, Conn. - 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
Perroneum REEFINER—I ol. 33, No. 2 


in seconds, True plug-in service. 


Q 








18 roy’ UNITS of this type are slow speed; designed 
with direct drive through right-angle gears to two 
parallel compressors so as to utilize 300 hp. input from 
a single prime mover with maximum efficiency. 

For applications in the larger-volume-low-pressure 
range, single-stage compressors can be furnished. Where 
higher pressures are required, multi-stage compressors 
can be furnished to develop discharge pressures to 
3,000 p.s.i. 

Installations in hazardous areas can be made with max- 
imum safety, by incorporating a fire wall between unit 
and driver as indicated in the sketch. 

Where gas concentrating operations exceed the capac- 
ity of a single compressor unit, multi-unit installations 


are highly practical because they permit the routine 
servicing of individual compressors when necessary 
without shutting down the entire operation. 


Let your ‘‘Oliwell’’ Representative ...quote on “‘Oilwell’’ 
Compressor Units to meet the gas-concentrating require- 
ments of your refinery. 


OIL WELL SUPPLY 
DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Office—DALLAs, TEXAS Area Offices —— CALGARY, CANADA 
Export Office— CASPER, WYOMING . . . COLUMBUS, 0. 
30 ROCKEFELLER PLAZA DALLAS, TEXAS .. . HOUSTON, TEXAS 
WEW YORK 20, N.Y TULSA, OKLA.... LOS ANGELES, CALIF. 

















You can be confident of the piping fabricated in Grinnell 
shops, because Grinnell Research predetermines materials and 
methods, then checks results to insure that specifications are 
met exactly. 

An example of the thoroughness of Grinnell Research is 
the preparatory work which was done to insure the perform- 
ance of the piping shown above. This sub-assembly is being 
fabricated from 4” wall pipe forged from 2%% chrome, 1% 
moly steel. To withstand the high pressure and temperature of 
this installation, Grinnell Research specified the fabricating 
and welding procedures to be used. This included the time and 


Roy 

By 

temperature cycles for preheating and stress relieving, and the . 
a 


correct type of electrodes. i 


Preliminary test welds on sample pipe were made. These A tant glenn of 4° wall gin ext eget to dew te quailty 
were then cut apart and analyzed to check microstructure of the weld. Also illustrated is the method used to intro- 


and strength of the weld, which had to have the same properties duce @ radium capsule into the center of a completed 
‘ ; assembly for radiographic examination of the weld. 
as the pipe itself. 





During fabrication, the first inch of each weld 
was ground smooth and given a complete radio- 
graphic examination for possible flaws. Finally 
the completed weld was checked by radiographic 
examination. 

It’s intricate business . . . developing correct 
fabrication methods for new materials and 
services. It’s one of the jobs for which Grinnell 
fabrication specialists are well qualified, because 
Grinnell has the equipment and modern methods, 
the interpretive engineering, the metallurgical 
research facilities and the skilled personnel to 
handle any prefabrication requirement. 


Taking photomicrograph of specimen of o test weld 
ra Wy a yy BY Wt F W 
f. R X AY \ | I 
UN LViLN iv 4 BA 
WHENEVER PIPING IS INVOLVED 
Grinnell Company, inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe ond tube fittings * welding fittings * engineered pipe hangers and supports °* Thermolier unit heaters * valves 
Grinnell-Sounders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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Nitrogen Division offers you ad- 
vance information, complete with 
technical data, on Ethylene Oxide, 
Ethylene Glycol and Diethylene 
Glycol. Soon available in tank cars 
and drums from the new Nitrogen 
Division plant at Orange, Texas, 
these organics will be produced by 
an improved process that assures 
high standards of quality and ex- 
ceptional purity. 


A 


va To expedite handling of your re- 
souncilY quest for the Bulletin, please fill in 
and mail the coupon. 
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Nitrogen Division 

Allied Chemical & Dye Corporation 
40 Rector Street 

New York 6, N. Y. 


Please send me a copy of your new Bulletin on Ethylene 
Oxide, Ethylene Glycol and Diethylene Glycol. 
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ALLIED CHEMICAL & DYE CORPORATION STREET 


40 RECTOR STREET « NEW YORK 6, N. Y. ZONE a 
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AFFILIATED COMPANIES 


Jhis plant, on a 4 acre tract, is more than an expansion, it is in fact a living 
thing . . . visual proof that growth in the American way is the simple result of 
straightforward, sincere effort in giving appreciative customers their money's worth. 

In this air-conditioned plant, equipped with the very finest of automatic machin- 
ery, we now feel that we have established another milestone; yes, a foundation 
stone from which our next decade of growth should stem. 
Thanks to you, our customers and friends. Thanks to you, our staff, who have 
truly made the term man-power vibrant. 
We shall always keep our operations simple and direct. This effort and thinking 
has been, and always will be, well rewarded. 
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GRAPHIC. PANELS 





by FOXBORO 


Working as a team, Foxboro 

Panel and Process Control 

Engineers offer you an 

unequalled resource . . . one 

which will assure you of the 

most efficient instrumentation, 

and the most practical panel 

layout, for your process. 

Foxboro Panel Engineers are specialists 

in panel design and fabrication. 

Exclusive techniques which they have developed 
over many years of experience include piping 
arrangements, wiring methods, uniformity of parts 
and accessories, methods of finishing and graphic 
portrayal — all of which add up to the finest 
graphic panel work available today. 

Foxboro Process Control Engineers, who have 
specified the right instruments for your processes 
over the years, are applying this valuable 
experience to the integrated control systems 
which you require today. 

Whether we originate the graphic layout from your 
flow sheet, or work directly from a design of your 
own, this engineering teamwork will provide 

you with the ultimate in an operating panel for 
centralized process control. 

If you are planning a new or modernized control 
room, let us detail a proposal for you, with 
comprehensive data on Foxboro Graphic Panels. 
The Foxboro Company, 742 Neponset Ave., 
Foxboro, Mass., U.S.A. 
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KEY (CITgS representing 
TEX BENDER 


J. F. Bechtle 
7 EAST 42 ST. 
NEW YORK CITY 


T. G. Robinson, Sr. 
Meters and Controls 
444 WN. LA SALLE ST. 
CHICAGO 


T. G. Robinson, Jr. 
Meters and Centrots 
444 WN. LA SALLE ST. 
CHICAGO 


D. W. Rutledge 
317 CITIZENS BLOG. 
CLEVELAND, O. 


TEXAS xs PIPE BENDING company 


INCORPORATED 
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For Large Sizes? 





This simple, sturdy, inexpensive type, continuously connected 
side-mounted handwheel provides for manual operation of all 
Masoneilan Control Valve sizes 4" to 10" inclusive. It is made in 
three sizes to combine adequate power with compactness in each 
valve size range. 


OPERATIONAL ADVANTAGES 

@ Offers convenience and dependability for emergency operation. 
@ Provides an adjustable limit stop in either direction. 

@ Permits replacement of diaphragm without shutdown. 


@ Is only convenient means for manual operation of reverse- 
diaphragm motors. 


DESIGN FEATURES 

@ Continuously connected — requires no clutching device. 

@ Bellcrank and screw construction provides ample power 
for operation under all conditions — even against dia- 
phragm pressure. 

. @ Grease-packed radial and thrust bearings and Alemite bell- 
ae ny crank pin bearing insure ease of operation and long serv- 
6A2 Handwheel oo i. ; ; ; 

@ Has simple flip-over fork lock to retain wheel when not in 
use. 
@ Provides mounting pad for auxiliary devices. 
@ Compact — Does not increase overall height of valve —adds 


— only from 3%" to 44%" to maximum overall diameter. 
TT eeatemenenanl 


Ask our nearest office — or write — for details 


























TE IE Ce 
MASONEILAN 
EES 


No. 643 No. 6A2 No. 6Al 
Valve Sizes 67 to 10° Valve Sizes 3” and 4” Valve Sizes %" to 24" 
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MASON-NEILAN REGULATOR CO. 
1182 ADAMS STREET, BOSTON 24, MASS., U.S. A. 


Offices tribut in the Following Cities: New York « Syracuse « Chicago « St. Louis ¢ Tulsa « Philadelphia « Houston « Pittsburgh « Atlanta 
Cleveland » Clecianen  ewab ° Sen Franc isco * Boise * Louisville * Salt Lake City * El Paso + Apeoqeerere * Odessa ¢ Charlowe * Los Angeles 
Corpus Christi « Denver * Appleton + Birmingham +« New Orleans + Dallas + Seaule * Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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The man who is never at his desk 


The girl who answers the phone for one of Ethyl’s automotive engineers must 
have a pretty frustrating job. 

These men are almost never at their desk. 

You see, helping bus, truck, and taxi-fleet owners get more efficient operation 
is not something you can do very well from an office swivel chair. So Ethyl auto- 
motive engineers spend the bulk of their time out in the field working closely 
with oil-company sales and technical people in their contacts with the service 
managers of fleets. 

This offers two important benefits to refiners. Ethyl customers get quick and 


direct cooperation. At the same time, knowledge gained from direct contact with 


Continued on next page) 





The man who is never at his desk 
Continued from preceding page) 


the field enables our laboratory people to keep research directed in the most 
productive channels, 

Our “get out in the field” operation is by no means confined to our auto- 
motive men in the field. Engineers from Ethyl’s Research Laboratories are con- 
stantly at work with farm-tractor people, passenger-car builders, and airplane- 
engine manufacturers on developments that in the long run may prove impor- 
tant to gasoline refiners and distributors. 

‘These hours our men spend away from their desks are the most valuable hours. 
‘They provide the first-hand knowledge and experience that enable us to give 
refiners the most effective assistance, 

We feel—and we think you’ll agree with us—that reliable technical service is 
an important ingredient in Ethyl antiknock service. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


WORTH NOTING 
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The largest sodium manufacturing fa- 
cility in the world is part of the huge 
“Ethyl” antiknock compound plant at 


31 years ago this month, the firs 
Baton Rouge, La years ago this month, the first 


sale of “Ethyl” gasoline was made 
in Dayton, Ohio. Ever since, Ethy! 
has continuously worked to expand 
the market for top-quality gasoline. 


The “all weather” room at Ethyl’s Detroit 
Research Laboratories can duplicate near- 
ly any temperature, humidity and wind 
condition encountered in car operation, 


Ethyl service is backed by 31 years of antiknock experience 





2, 3, 4 AND 5-STAGE PUMPS FOR SUPPLYING CiIRCU- 


& cost-savine 3 ; LATING AND BOOSTING WATER AND PROCESS LIQUIDS 


' 


FEATURES OF THE ‘ey AGAINST MEDIUM AND WIOH HEADS. rt these de- 
' ; aes able pumps to work for you. eliver 
TYPE TU LINE: s Bigh maintained efficiencies over an extended 
a service life. Their split-case design makes them 





. SIMPUCITY - 


easy to service and maintain. Their precision con- 
struction guarantees year after year durability. In 
all sizes 4” and under, cross over between stages 





“CHARACTERISTICS . 


is buile integral with nye pape. Over-size 
shafts, wear rings, shaft sleeves, heavy duty ball 
bearings, modern case and impeller design are 
outstanding features. Choose from many types 


GOOD HYDRAULIC. 





GENERAL SPECIFICATIONS 


and sizes for all head and capacity requirements. 


PROFUSELY ILLUSTRATED BULLETIN. A new 4-color 
bulletin describes the Peerless Type TU pumps. 
It’s complete with pump cross-section, dimen- 


DURABLE, RUGGED 
CONSTRUCTION 





HEADS 
CAPACITIES 
TEMPERATURES 
CASE PRESSURES 
HP RANGE 
ORIVES 
CONSTRUCTION 


Up te 1600 Feet 
Up te 3000 GPM 
Up te 300°F 

Up to 800 Lbs. 
Up to 325 BHP 
All Types 


L 


Cast tron, Bronze, 
Stainless 





PEERLESS PUMP DIVISION 


FOOD MACHINERY AND 
CHEMICAL CORPORATION 
Address inquiries to Factories at: 
Los Angeles 31, Calif. & indianapolis, Ind. 
Offices: New York; Chicago; Indianapolis; 
St. Lovis; Atlanta: Tulsa; Plainview and 
Lubbock, Texas; Fresno; Los Angeles; 
Phoenix; Albuquerque, New Mexico. 
Distributors in Principal Cities; Consult 
your Telephone Directory 
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sional drawings and load-capacity data. Use cou- 
pon below. 


ON-THE-JOB 
DEPENDABILITY | 


MAIL COUPON FOR NEW BULLETIN 


PEERLESS PUMP DIVISION 
Feed Machinery and Chemical Cerperation 
301 West Avenve 26, Los Angeles 31, California 





JEERLESS 


a 
~ Please send a copy of TU Pump Bulletin No. B-1400 to: 
XD 


NAME 


COMPANY 


ADDRESS 


city 
Pct. Ref 
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heres “Bed” Perfectly in catalytic processing. In Norton Spherical 
Catalyst Supports you get uniform beds that promote uniform flow 


of gases and assure minimum pressure drop. Spheres are available in 
sizes 4” to 1”. Supports in Ring and Pellet form in sizes 3/32” to 1” 


Catalyst supports to your special prescription 


..- Norton engineered for your 
Special requirements 


Where catalyst supports were applicable 
Norton engineers have been successful in 
meeting the requirements of a large variety 
of conditions. 


Over 40 years’ experience in research and 
developments of special refractory materials 
and mixtures have enabled Norton to tailor 
special refractory mixtures to meet the re- 
quirements of the chemical industry. 


ALUNDUM® Catalyst Supports are a 
good example. They have such qualities as 
great refractoriness, chemical inertness, 
strength and high resistance to abrasive ac- 
tion. They are made by Norton’s exclusive 
“controlled structure” process. It provides 


*Trade-Mork Reg. U. S. Pat. Of. and Foreign Countries 


medium porosity of 30-35% with rough 
open structure for maximum adherence of 
catalyst, or high porosity 42-47% with large 
connected internal pores, uniformly dis- 
persed for maximum deposition of the 
catalyst. 


Test them yourself 


See what Norton ALUNDUM Catalyst 
supports can do for you. If you would like 
to see samples, see your Norton refractories 
representative or write Norton Company, 
461 New Bond Street, Worcester 6, Mass 
Canadian Representative: A. P. Green Fire 
Brick Co., Ltd., Toronto, Ontario. 








NORTON 
REFRACTORIES 


PRESCRIBED 


Galaking better products...to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


Norton Exclusive Fused Stebilized Zirconia, an amazing 
material able to take temperatures double the melting 
point of most metals. No other refractory is so chemi- 
cally stable at such high temperatures. (Up to 4700° F.) 
Ask for Bulletin 793. 


Nerton Exclusive. Norton ALUNDUM Seamlets Tubes 
for filtration, acration, diffusion maintain constant 
air or — pressure. ALUNDUM porous mediums 
also available in plates, discs and disghragms. Ask for 
Bulletin No. 140. 
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From start to start-up 


FLUOR HANDLES ALL PHASES 
OF A PROCESSING PROJECT 


Fluor has played a significant role in the development of processes for 

the petroleum, natural gas, petrochemical and chemical industries. In 

the design and construction of process plants, Fluor handles the entire 

job or any part of it. Some of the processes which Fluor is qualified to 

build include fluid coking, platforming, catforming, fluid and thermofor MECHA 

catalytic cracking, crude distillation, gasoline plants, acetylene and m P ROJ. ECT. . 


ethylene from hydrocarbons, gas treating, ammonia synthesis, ethylene : EN G } N c 3 Ri N o 
oxide, ethylene glycol, vinyl chloride, polyvinyl chloride, sulfur from 

H.S, desulfurization and many others. For processing facilities, contact 

Fluor. One organization, one contract. 


. 


PROCESS 
ENGINEERING | 


BE SURE 


THE FLUOR CORPORATION. LTO. 
LOS ANGELES 22. CALIFORNIA 
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CUPRO NICKEL, 30%7702 
for your toughest heat exchange problems 


C UPRO NICKEL, 308-702, is the 
best and most widely used cop- 
per alloy for tubes in refinery heat 
exchangers operating under the se- 
verest conditions — where corrosive 
materials and cooling waters must 
be handled at relatively high tem- 
peratures and pressures. 

In refinery heat exchanger equip- 
ment, tubes of Cupro-Nickel, 
30%-702, retain strength at relatively 
high operating temperatures and are 


resistant to stress-corrosion cracking. 


20 


The alloy has the property of form- 
ing protective films of corrosion 
products, making it particularly de- 
sirable for service where sea water, 
even at relatively high velocities, is 
used for cooling. 

Our Technical Department will 
welcome the opportunity to investi- 
gate your heat exchanger tube prob- 
lem and to draw upon its long 
experience in tube performance to 
suggest the most suitable alloy. Feel 


free to use this service. 


Meanwhile, send for your free 
copy of Publication B-2, “Anaconda 
Tubes and Plates for Condensers 
and Heat Exchangers.” The Amer- 
ican Brass Company, Waterbury 20, 
Conn, In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ont. 


63114 Rev. 


for efficient heat transfer 


ANACONDA 


HEAT EXCHANGER TUBES 
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THE NEW WORTHINGTON TYPE CNR CENTRIFUGAL PUMP js designed to 
give dependable, trouble-free performance on a wide variety of refinery jobs 


Here’s another Worthington 
pump that makes refinery 
Operations more efficient 


It's our compact, single-stage Type CNR centrifugal pump, built to 
handle such refinery jobs as treating, blending, loading and transfer. 
Here are some of the features of the modern CNR centrifugals: 
1. HEAVY CASINGS in iron or steel for extra wear under high pres- 
sure and corrosive conditions. 
2. WATER-COOLED STUFFING BOXES with conventional 
packing or mechanical seals optional 
3. HEAVY-DUTY CONSTRUCTION with 250-pound ASA flanges 
(150-pound in steel) for really rugged service. 
4. INTERCHANGEABILITY. The CNR is part of our SESC pump 
line. That means complete interchangeability of any pump component 
for easier servicing, broader range of pump selection and greater 
availability. 
You can get the new CNR’s in capacities up to 2700 gpm, to handle 
temperatures up to 350° F. 
Write for Bulletin W341-B16 to Worthington Corporation, Centrifugal 
Pump Division, Harrison, New Jersey. 39 


Types HR and HB. Twenty Type HD. Hy drauiteaiiy- Type CNE. For pe HM. Availa- 
sizes. Capacities up to 1,800 balanced dout yle-suctio loading or transfer rz in 12 sizes. Ca- 
m. Developed heads up to impeller handies boiling service. Capacities pacities to 700 apm 
§bo ft. Proper selection of liquids with low submerg- to 2,790 « p= feads to 475 ft 
material permits use for tem- ence Capacities range from Heads to 500 Up to 500 F 
ratures far below zero to 600) to 3,200 gpm at heads 
») FF. for pressures from up to 700 tt To 850 F and 
high vacuum to 750 psig 550 psig 


The World's Broadest Line Assures You the Right Pump for Every Job 















































WATER-COOLED STUFFING BOX provides longer life 
for packing and bearings. Cross-sectional view shows 
water-jacketing 
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Progress cannot be denied! Naugatuck Chemical Division 
of U. S. Rubber Company has completely equipped a new 
plant with Conomotor Series LB Control Valves for tem- 
perature control on reactors. U. S. Steel is using a large 
quantity of these valves for various services in their new 
coal chemical facilities in the midwest. E. I. du Pont use 
Conomotor Control Valves for their complete valve equip- 
ment in a new pilot plant at their Eastern Regional Lab- 
oratories. Armstrong Cork Co. has standardized on 
Conomotor LB Valves for an extensive modernization pro- 
gram. These important decisions were based on thorough 
evaluation of design, performance and cost. When com- 
panies of this caliber approve and adopt a new advance in 
process control, you can rely on their judgment. These and 
other new installations are typical of the important part 
Conoflow final control elements piay in the modern in- 
dustrial evolution to automatic control. Whether you have 
a new plant or plan to modernize your old plant it will pay 
you to talk to Conoflow. 





CONOMOTOR 
Sexes ts 


CONTROL 
VALVES 


THESE LEADING COMPANIES 
have MODERNIZED with 


CONOMOTOR Sexes LB CONTROL VALVES 


@ Armstrong Cork Co. @ Novgatuck Chemical 
@ Bakelite Company Division U. S$. Rubber Co. 


@ Colgate-Palmolive Co. @ Philadelphia Electric Co. 
© Curtiss-Wright Corp. @ Publicker Industries, Inc. 
@ E. |. duPont de Nemours © Jes. Schlitz Brewing Co. 

& Co., Inc. @ Sharples Corp. 
@ Emery Industries, Inc. @ The Sherwin-Williams Co. 
@ General Electric Co. @ U. S. Steel Corp. 
@ Heyden Chemical Corp. @ Victor Chemical Works 

@ Westinghouse Electric Corp. 


WRITE FOR CATALOG LB-1, “PORTENT OF THINGS TO COME” 


fomed, Tel a Med’ Me onel a0]. 7 Wered, | 


FOREMOST MANUFACTURERS OF FINAL CONTROL ELEMENTS 


2100 ARCH STREET. PHILADELPHIA 3, PA. 
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or HAMMER during 





ee 


~~ closure of valves.. 


The name Limitorque has been for years synonymous 
with dependable MOTORIZED VALVE OPERATION 
in Refineries, Pipe Lines, Power Plants, Water and 
Sewage Works . . . throughout the World. 

Now, a device is available for use with Limitorque 

which permits a valve to be operated at 2 different 

speeds. this device, known as the “‘HI-LO"’ attach- 
ment permits the speed of the valve stem to be 

VARIED AT ANY PRE-DETERMINED POINT .. . or if 

required, the valve may be opened at one fixed 

speed and closed at another pre-determined speed. 

“HI-LO”’ is a device which prevents: 

@ DAMAGE to valves and station pumps. 

@ BREAKS in pipeline caused by ‘‘surge"’. 

@ DAMAGE to expensive equipment. 

@ INJURIES to personnel. 

“‘HI-LO”’ is a device which minimizes or com- 

pletely eliminates: 

@ LINE SURGE" OR “HAMMER" during closure. 

@ NECESSITY OF BY-PASS VALVES because of 
greatly increased torque during initial valve 
Opening. 

@ ELEMENT OF HUMAN ERROR, to a great extent, 
in operation. 

The 2-Speed “‘HI-LO" is new, different, exclusive, and 

when combined with Limitorque, gives simple, pos- 

itive, automatic and safe motorized valve operation. 
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Above illustration shows a 20” Gate Valve with first 
9/10ths of travel closed in 45 seconds—and last 
1/10th of travel to close in 70 seconds. However, | 
change from high to low speed can be made at any & 
pre-determined point of travel. Operation can also © 
be fixed to obtain one speed closing, and one speed # 
(either faster or slower) in opening of valve. 
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Tested and listed by Underwriters’ 
Laboratories, Inc., for use in han- 


diing flammable liquids such as 
gaasline. propane, butane as well as 
mable gases. 





FORGET ABOUT 


CORROSION! 


Yes. Rockwood cold-forged steel Unions are corro- 
sion-proof. No more worries about corrosion at seat 
joint. 


And that’s not all — 


The non-corrosive seats are double-locked in place, 
under 100,000 and 400,000 Ib. pressure. They can’t 
work loose because they’re an integral part of the 
Union. And their plug type ball-to-cone design has no 
sharp corners or knife-like edges. Piping misalign- 
ment is done away with. 


The new, over-all balanced design of Rockwood 
Unions gives all three parts equal strength. You get 
higher resistance to tough working conditions — 
expansion and construction-shock — jar and vibra- 
tion. Absolute interchangeability of parts for speedy 
replacement. 








Rockwood Union seats 
are made of stainless steel or 


Moly 431...thanks to cold-forging 


All Rockwood Unions are ‘“‘Rockwoodized” against 
corrosion — a special coating process. For details on 
the complete line, write Rockwood Sprinkler Com- 
pany, 102 Harlow Street, Worcester 5, Mass. 


Special Non-Corresive Seat Censtruc- 
tien gives Rockwood Unions supe- 
riority. Specify Rockwood Type 602 
Union with two Stainless Steel 
seats —or Rockwood Type 603 
Union with two Moly 431 seats. 


Se 
ROCKWOOD 


SPRINKLER COMPANY 


MANUFACTURERS OF THE MOST COMPLETE LINE 
OF STEEL UNIONS ON THE MARKET 


WORCESTER 5, MASSACHUSETTS 
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CRIPPLED 
WATER 
STEMS 


@ Are your water pumps past their prime? Wells 
showing signs of internal disorders? Better call in 
Layne for a checkup. Layne water supply special- 
ists can get crippled water systems off their crutches 
in a hurry. 

Emergency Repairs Layne has the equipment, 
repair parts and skill to make emergency repairs in 
minimum time. Field crews are qualified to pull 
and repair all makes of vertical turbine pumps. 


Water Well Acidizing ‘This often adds years to 
the life of failing water wells. It may be the an- 
swer to your water supply problem. 


Layne repair and maintenance service, backed by 
72 vears of experience, keeps water supplies up 
and costs down. Get complete details now from 
your nearest Layne Associate Company. Or write 
Layne & Bowler, Inc., Memphis 8, ‘Tenn. 


Water Wells 
Vertical Turbine Pumps 


WATER TREATMENT 
Layne Associate Companies Throughout The World 








When it’s time to Retube 
use uniform ELECTRUNITE 
Heat Exchanger Tubes 


Switching to Republic ELECTRUNITE Pressure Tubes can solve a lot of heat 
exchanger problems. And one of the big reasons is uniformity. 

These tubes are uniformly round. And because wall thickness is uniform, 
inside and outside diameter are concentric. Physical properties are uniform, 
too. This kind of quality control is possible because Republic makes its 
own steel from ore to finished product. And it is this same steel that goes 
into ELECTRUNITE Pressure Tubes. 

The results: Tubes slide in quickly. They expand easily with less danger 
of over or under-rolling. And because they are fully normalized, uniformly 
ductile, ELECTRUNITE Pressure Tubes roll-in and bead fast... make 
tight joints . . . save time. 

On your next job . . . tubing or re-tubing . . . boiler, condenser or heat 
exchanger ... it will pay you to specify ELECTRUNITE Pressure Tubes. Avail- 
able in carbon or Enduro Stainless Steel analyses. Write for Bulletin CEC-54. 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 
220 East 131st Street, Cleveland 8, Ohio 
GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


Write For “BOOKLET SPI-54” 
which gives useful data and 
specifications on Republic 
ELECTRUNITE Pressure Tubes, 
both carbon and stainless. 


ELECTRUNITE 


ELECTRUNITE... THE ORIGINAL ELECTRIC WELDED BOILER TUBE 
PerroLeUM REFINER—I'ol. 33, No. 2 


























Don't BURN PROFITS! 


Extra profits from your refinery or natural gas operation are going 
up in smoke if you aren’t producing sulphur from your waste hydrogen 
sulphide. With a Pritchard-built sulphur recovery plant, you can elimi- 
nate air pollution and economically convert that dangerous liability into 


a highly profitable asset-—elemental sulphur. 


Pritchard has been appointed by Stanolind Oil and Gas Com- 
pany as a licensing agent for new patented processes, practical 
design data and operating specifications to provide efficient sulphur 


recovery. 


Write today for information on how a Pritchard-built sulphur re- 


covery plant can eliminate air pollution and produce extra profits for you. 





uF. Pritchard «co. 


Industry’s Partner for Progress 
ENGINEERS @© CONSTRUCTORS @© MANUFACTURERS 





Serving the Gas, Dept. 317, 210 West 10th Street, Kansas City 5, Mo. 


Power, Petroleum and 


Chemical Industries 


CHICAGO @¢ HOUSTON © NEW ORLEANS © NEW YORK 
PITTSBURGH © ST. LOUIS © TULSA 
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All Allis-Chalmers Type R pumps are furnished with 
spacer-type couplings. This type of coupling permits the 
pump to be disconnected from the driver and the entire 
rotating element — bearing bracket, shaft and impeller — 
removed without disturbing either the piping or the driv- 
er. This type of assembly permits quick examination of the 
pump, simplifies repairs or replacements and keeps down- 
time of the unit to a minimum. 

In addition, two sets of bearing bracket assemblies fit 
the complete range of pump sizes. Since parts for only two 
sizes of bearing brackets are required, regardless of the 
number of pumps operated, parts inventories are greatly 
reduced, All bearing bracket parts of R-9 pumps are intet- 
changeable and all R-12s are interchangeable. Where con- 
tinuous operation is vita!, a complete spare assembly can 
be kept on hand and replaced very quickly. 
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<< Specially designed for high temperature operation 


<< Choice of materials and stuffing box arrangements 


<< Ample provision for cooling 


ERE IS AN ENTIRELY NEW refinery-type pump. 
H It has every feature designed for continuous 
trouble-free service and to keep your process pump- 
ing costs low. 


Sealing Arrangement 
When the standard stuffing box is used, it carries an 
adequate amount of packing plus a seal cage. A 
mechanical seal is interchangeable with the packing. 
No machining required. A seal plus auxiliary stuff- 
ing box may be installed by simply cutting off the 
end of the standard stuffing box. 


Cooling Methods 

The stuffing box is cooled by a water jacket of ample 
capacity. Further cooling of the packing is provided 
by in-and-out connections for the sealing oil, which 
is thus able to act as a coolant as well as a sealing 
medium. The stuffing box is provided with a water- 
flushed smothering gland. A second water jacket 
surrounds the front bearing and the lower part of the 
oil reservoir. For extremely high temperature opera- 
tion, a water-cooled pedestal can be supplied. 


Throat Bushing 
A renewable throat bushing is tack-welded on the 
pump side of the stufing box. The close clearance 
between the bushing and the shaft sleeve cuts infil- 
tration into the stuffing box to a minimum. In case 
of seal or packing failure, the bushing remains in 
position and will not blow out. 
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Wearing Rings 
The impeller and casing are both provided with front 
and rear wearing rings which make it easy and 
economical to maintain proper clearance. This design 
also reduces side thrust which in turn reduces shaft 
deflection and wear. 


Double Volute 


Double volute design is used in pumps of more than 
400 gpm capacity. Forces set up in one volute are 
counteracted by equal and opposite forces in the other 
volute. Deflection forces are greatly reduced. 

The impeller has low NPSH requirement so that it 
will successfully handle high volatile liquids at high 
temperatures. 


Centerline Mounting 
The pump is mounted at the centerline of the casing. 
Pipe strains are transmitted directly to the founda- 
tion. When proper precautions are taken, alignment 
of rotating parts will not be affected. 


Complete Pumping Unit 
Allis-Chalmers can supply a complete pumping unit 
— pump, motor and control — assembled and ready 
to install. Coordinated design and manufacture as- 
sure undivided responsibility. Call your nearby 
Allis-Chalmers District Office for help on your next 
pumping problem. Or write for Bulletin 52B7775. 
Allis-Chalmers, Milwaukee 1, Wis, 


A-403} 
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New Crude Distillation Towers at SOHIO’s Cleveland No. 1! Refinery. 
These twin 3-stage units are 130 feet high, 13 feet O.D.; handle 22,500 
bbl. per day each. Monel linings limit corrosion in upper sections. 
Fabrication by A. O. Smith Corp. Engineers and contractors, Arthur G. 


MeRKee & Company. 





*Where there ix a possibility of naphthenic acid 
attack, either alone or combined with high tem- 
perature sulfur corrosion, Inconel® is often a 
favored material. Since its thermal expansion 
coefficient (6.4 for the wrought material) is very 
close to that of mild steel, Inconel lends itself 
unusually well to lined construction. 
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Monel ...for minimum maintenance 


Why Sohio put Monel on Top.. 


when they picked materials to limit 
corrosion in new atmospheric towers 


Slugs of crude get shunted around the country today, 
as if they were tank cars. 

With so much crude moving in “common-carrier” 
pipelines...there’s no telling from one day to the next 
what composition you may be called upon to refine. 


SOHIO’s Cleveland Number 1 Refinery draws its 
crudes, for example, from the Mid-Valley and 
Buckeye Lines . . . and taps output of wells in Ar- 
kansas, Illinois, Mississippi, Oklahoma, Texas and 
Louisiana. Most of the time sulfur content is under 
114,%. Sometimes it goes much higher. Salt content, 
too, is unpredictable. 


That’s why SOHIO engineers went all out to limit 
corrosion in two new 130-ft. atmospheric towers for 
crude distillation. They lined the bottom 50 feet with 
Type 405 (12% Cr) to resist hot sulfide corrosion. In 
the middle sections, where naphthenic acids are likely, 
they put nickel-bearing Type 316 ELC stainless*. 

For the top 40 feet, they chose Monel®. In this lo- 
cation they have found Monel to be the most econom- 
ical material for the job. 

There are several reasons for this. For one thing, 
Monel costs less per pound than other alloys able to 
withstand the corrosion. Furthermore, it requires no 
heat-treatment after fabrication to restore corrosion 
resistance, since its corrosion resistance is not im- 
paired by welding. Then, too, Monel is easy to form 
... and lends itself well to Smithlining. 


(Smithlining is the resistance welding process used by 
the tower fabricators, A.O.Smith Corp., to bond Monel 
and other liners to carbon steel walls.) 


But the most important reason for choosing Monel 
is the way Monel stands up to the various corrosives 
found in upper sections of fractionators. 


In this area, reflux pushes vapor temperatures down 
to about 250°F, Walls and trays cool vapors further. 
As they go below the dew point, aqueous hydrochloric 
and sulfurie acids form in the condensate. Corrosive 
salt compounds may be present also. 


The record of Monel in resisting all these forms of 
corrosion, when temperatures are under 500°F., is 
outstanding ... so outstanding that many companies 
consider Monel to be the standard construction ma- 
terial for lining top portions of fractionatozs. 


If your next inspection shows corrosion at the tops 
of your crude distillation towers, why not investigate 
the use of Monel? A letter addressed to Inco’s 
Corrosion Engineering Section will bring full infor- 
mation regarding the application of Monel in this 
corrosive service. No cost or obligation, of course. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 
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Gilbert Paper Co., Menasha, Wis. 


Prevents SCALE 
and CORROSION 


Equipment at Gilbert Paper Company includes hot pro- 
cess lime-soda softener and chemicul feeder. For more 
information on this process, write for Bulletin 2886611. 


To prevent scale and corrosion in water 
used for steam generation, Gilbert Paper 
Company removes mineral constituents and 
dissolved gases by using Allis-Chalmers hot 
process lime-soda water conditioning. As a 
result, boiler outages and maintenance are 
greatly reduced. The process is the same as 
that used in many installations for process 
water. 


What Hot Process 
Lime-Soda System Does 

The complete installation heats water to 
the boiling point for removal of corrosive 
gases. Proportioning equipment introduces 
chemical reagents continuously and precise- 
ly into the water being treated. Precipitate 
induced by the thermo-chemical reaction is 
coagulated, settled, and separated from the 
water, which is then ready for use in steam 
generation. Apparatus includes a chemical 
solution tank, chemical proportioner and 
pump, reaction and sedimentation tank, 
pressure filters and accessories. 


How You Can Solve 

Your Water Problems 
If you have a water problem, you'll find 
Allis-Chalmers complete service a useful 
addition to your power or process water 
operations. Many years of experience plus 
a complete line of equipment and chemicals 
enable Allis-Chalmers water conditioning 
experts to recommend sound, economical 
solutions to your problems. For help with 
your water conditioning, call the Allis- 
Chalraers district office nearest you or write 


Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-4190 


ALLIS-CHALMERS > 
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From Atomic Research 
COMES FASTER...MORE ACCURATE 


measurement of percentage hydrogen in liquid 


hydrocarbons ° « e e e e Here is an instrument that utilizes the absorption of beta 

rays as a means of measuring the percentage of 

hydrogen, or the hydrogen-carbon ratio, in 

liquid hydrocarbons. Now . . . for the 

; ae first time . . . research men, product control 

comraye ° * ES engineers, and others can obtain a quick, 
MEASUREMENT) ; _ lala , , 

af accurate determination in five minutes instead 

5 MINUTES of the four hours required by combustion train 

methods. Furthermore the measurement 

is made with an accuracy 

of 0.02 weight percent hydrogen 

as compared with the usual 

0.05 weight percent hydrogen. 


The new Cenco Beta Ray H/C 

Meter has numerous applications 

in petroleum processing . . . in 

refining operations where 

the hydrogen-carbon ratio is 

> altered . . where the percentage 

Th e NEW of hydrogen is an index to the 


( | C () ® performance of end products, 
as fuel oils, jet fuels, gasolines, etc. 

ss Full details about this modern precision 

Beta Ray i Meter instrument are contained in our Bulletin 
No. 115. Write for your copy today. 
Exclusive manufacturing and sales rights 
for the Cenco Ray H/C Meter have been 


Our 14 branch offices and warehouses assign ed to Central Scientific Company 


assure prompt service and shipment : 7 
of laboratory apparatus and supplies. by Standard Oil Company (Indiana). 


Cencd CENTRAL SCIENTIFIC COMPANY 


RRBABS MAIM OFFICE — PLANT — CENCO INTERNATIONAL CIA. 
The most complete line of 1700 IRVING PARK ROAD «+ CHICAGO 13, ILLINOIS 


scientific a lab- BRANCHES AND OFFICES — CHICAGO NEWARK BOSTON 
oratory supplies in the world WASHINGTON DETROIT SAN FRANCISCO SANTA CLARA LOS ANGELES 


CENTRAL SCIENTIFIC CO. OF CANADA, LTD. (end Hendry Jivision) 
TORONTO MONTREAL VANCOUVER OTTAWA 


REFINERY SUPPLY COMPANY — TULSA HOUSTON 


utilizes radioisotopes 
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THe Peorptes Natura, Gas Company, 

of Pittsburgh, Pennsylvania, had the 

problem of obtaining rapid recovery of its native 
reserve of natural gas from a portion of an under- 
ground storage pool near Jeannette, Pa. The area had 
been taken over by an affiliated company, New York 
State Natural Gas Corp., for the development 

of Oakford pool, and it had been agreed that 
Peoples Natural Gas Co. could produce the 
remainder of the gas still in place before storage 
operations became too far advanced. They installed 
three 550 horsepower Beaird-Ingersoll-Rand 
packaged compressor plants near Jeannette, Pa. 
which pump gas out of the original producing 
formations into distribution lines. Each unit has two 
stages of compression with interstage scrubbers 
and interstage gas cooling as well as all 

necessary manifolds, piping, lubrication and 

cooling systems. All of these three plants were 

fully assembled at the Beaird plant on rugged steel 
bases and shipped as complete units. Their 
complete packaging reduced installation time 

at the location and took advantage of 

lower assembly costs at the factory. 


Let us give you the actual facts on lower 
installation costs of Beaird-Ingersoll-Rand 
packaged compressor plants. 


These three Beaird-Ingersoll-Rand packaged compressor plants are complete with 
Ingersoll-Rand 550 horsepower 10SVG engine driven compressors, Young radiators 
and all other necessary components and controls. Made in sizes from 110 h.p. to 550 h.p. 


J. B. BEAIRD COMPANY, ING. 


Shreveport, Louisiana 
BEAIRD 


MACHINING MANUFACTURING STEEL WAREHOUSE 


PACKAGED 
COMPRESSOR PLANTS FITTINGS 


Packaged Compressor Plant 


Three 550 h.p. units — 
RECOVER RESERVE 
FROM UNDERGROUND 
GAS STORAGE POOL 








PRESSURE 
BULK STORAGE 


CAST STEEL 


ANHYD@OUS AMMONIA 
EQUIPMENT 


UP-GAS SYSTEMS 











BEAIRD Case Steel Fittings 











FITTINGS 4) A MORRY 


Need fittings in a hurry? Want to be sure of of standard sizes. Save time in ordering by using 

‘ EY £ 
meeting your deadlines? Have to meet an emer- the convenient selection charts and figure num- 
geney with minimum down time? Then ask your bers in our new catalog No. 153. We can also 


supply house. .or call us direct. . for immediate give you prompt delivery on special fittings from 


shipment of Beaird fittings from our large stock our wide assortment of patterns. 
Write for Catalog 153 and let us put your name on our mailing list for current stock lists. 
THE J. B. BEAIRD COMPANY, INC, | swreverorr, rouisiana 


BEAIRD |) oll, iin ollaeedlliand 


raceaceo cast tem AMM OROUS AamnOre a UF GAS Srstiaas 
COmPet 108 PLANTS wrtesos Que ment 


MACHINING MANUFACTURING STEEL WAREHOUSE 





Modern Safeguards —Brink’s for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


\ avoid waste of valuable process materials 
and finished products, process rates and condi- 
tions must be accurately measured and controlled. 
That’s where Bailey Meters, Analyzers and Con- 
trollers can help you to improve the efficiency of 
your plant. 

‘Take flow for instance. Bailey Meter Company offers 


flow in pipes. open channels, ducts, furnaces, smelters, 
kilns, ovens. dryers. 

When you call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 


phone. He has the experience and the equipment 
necessary to set up an effective guard for your 
process materials, 


a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We measure 





AREA TYPE FLOW METER 


Transmitter goes into 1, 3 or 4 inch 
pipe line like a valve and transmits 
flow measurements electrically to 
recorder in remote location. 
Measures oil and other clear liquids 

under static pressures 

up to 600 psi. Minimum 

range 0 to 1200 Ib per 
hour, maximum range 96,000 Ib per 
hour 
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Weld Olets 
Butt-welding 


Socket WeldOlets 


OLETS AND THREDOLETS 


Their predetermined performance standards are your guarantee of 
permanent piping. WeldOlet and ThredOlet design and performance 
are backed by Bursting Tests in accordance with A.S.A. B16.9 Code 
for Welding Fittings. 


ThredOlets 
WELDING FITTINGS DIVISION 


BONNEY FORGE & TOOL WORKS 


ENGINEERING DEPT «+ 7” MEADOW STREET « ALLENTOWN, PENNSYLVANIA 


DISTRIBUTORS IN 
PRINCIPAL CITIES 
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AILURE 


NO. HOURS TO we by Weight 


additi 


336" 
336" 
336° 
336° 
264 
336° 
336" 
‘ 336° 
240 
° 240 
48 hours. 
discontinued ot this point _normally only 
*Tests oF 


ATPET 100 


Pur greater anti-rust protection in slushing com- 


+ 
pounds, #2 fuel oils, engine preservative oils, film type non-rne tallic 


inhibitors, or turbine oils... with ATPET 100, the new 
* 
Atlas non-metallic corrosion inhibitor. Its effectiveness 
in preventing rust is proved by tests made in our cor ri Oston 
laboratories in accordance with military specifications. ° e ° 
In the static water drop test, for example, diesel fuel oils inhibitor 


with as little as 0.05°;, Atpet 100 by weight average 
more than 300 hours . . . or better than seven times the 


normal test requirement. PSSM INDUSTRIAL CHEMICALS DEPARTMENT 
- 


Completely organic, ATPET 100 leaves no ashy residue. 

It’s always uniform from batch to batch. And it’s eco- 

nomical to use . . . priced in the range of metallics. POWDER COMPANY 
WILMINGTON 99, DELAWARE 

offices in principal cities 

ATLAS POWDER COMPANY, CANADA, LTD. 
BRANTFORD, CANADA 


Get technical facts and samples by writing or calling 
Atlas today. 
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PAYS DIVIDENDS HERE 


Illustrated at left is a typical example of Avanced 
welding practices employed at B&WAOr the fabri- 
cation of pressure vessels. B&W’s history of resource- 
ful engineering is distinguished by a 26-year-old suc- 
cession of developments and improvements in weld- 
ing machines, automatic controls, techniques, coating 
of electrodes, inspections, and tests. 

B&W’s leadership in welding—beginning in 1930 
with the first welded boiler drum approved by an 
engineering authority for high-pressure operation— 
is being applied to an ever-broadening range of 
quality-welded vessels for high and low temperatures 
and pressures, and for corrosive services. Chances 
are B&W has the economical solu- 
tion to your process equipment 
problems. The Babcock & Wilcox 
Company, 161 East 42nd Street, 

New York 17. N. Y. 
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HOW CLAD STEEL TEAMWORK | 
CUTS CORROSION AND COSTS |, 





] 





Selecting material for this two-stage refinery 
unit was a double-tough problem. The upper 
section of the atmospheric tower had to with- 
stand the corrosive action of condensing min- 
eral acids and organic chlorides . . . the lower 
part had to handle corrosive asphalt crude con- 
taining up to 2.50%, sulphur concentrations, The 


vacuum still had to process a lube cut at 750°F, 
The equipment builder solved the corrosion 
problem economically by teaming up two clad 
steels: Monel-clad for the upper part and stain- 
less-clad for the lower part of the atmospheric 
tower, and stainless-clad throughout the vac- 
uum still. 

With economical clad steel—a layer of solid 
high alloy permanently bonded over its entire 
surface to a low-cost carbon-steel backing plate 
—there is no possibility of seepage or crevice 
corrosion . . . no costly maintenance or down- 
time . . . no equipment failure. In addition, clad 
stecls assure resistance to thermal shock, flexi- 
ble efficient operation, low first cost and easy 
economical field erection. 

Equipment values like these also result from 
another kind of teamwork. Sound engineering 
and modern fabricating techniques can take ad- 
vantage of the versatility of clad steels. You will 
find that it pays to consult your fabricators 
early in your planning for tanks and pressure 
vessels. They can work with your engineers and 
consultants, translate ideas into the specialized 
equipment you require. 














Two clad steels combine specialized talents to lick 
corrosion in this 20,000-barrel-per-day refinery unit 


Ask one of your fabricators to show you the new Lukens clad steel 
movie, “Equip for New Profits.” Here—in full color and sound—are 
factual accounts of how clad steel equipment brings new economies. 
The story can suggest new ideas to everyone concerned with production 
efficiency. Or contact Manager, Marketing Service, Lukens Steel Com- 
pany, 681 Lukens Building, Coatesville, Pennsylvania. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD~ MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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type EY sPEEDRANGERS are electronically-controlled, 
Thyraton type, adjustable-speed power drives with a wide 
range of operating speeds and good speed regulation 





SIZES. Ye to 1% HP with basic speed of 2400 RPM. 


a, SPEED RANGE. Drive speeds are adjustable down to one 
sixth of the basic speed for continuous duty, 50°C.; down 
L te one, twentieth of the basic speed, intermittent duty 


HOW IT WORKS. Single phase AC power is converted by 
Thyraton type electronic rectifiers to supply a DC variable 
speed drive motor. This OC drive motor is of the separately 
excited type, which inherently has good speed regulation 


STANDARD CHARACTERISTICS are constant torque rating 


—— over the full speed range . . . complete control from a 
- 
©* compact operator's station . . . infinite steps of speed ad- 
Y . ‘ : 
. LLU Le Lloro ile lalate MolaleMeleloleMt il -1-1¢Matel elite) 







OPTIONAL FEATURES ore jogging, reversing, dynamic 
braking, wide or special.speed ranges and special duty 


cycles. 





electronic variable speed drives 


ee . 
: Bite type GY speeDRANGERS are electronically-controlled, 
» ee Se, ard . a 
xs a motor-generator fype, adjustable-speed power drives 
2 with a wide range of operating speeds and good speed 
regulation. 
: SIZES. 2 to 10 HP with basic speeds: of 2400, 1750 and 
1150 RPM. ‘ 
SPEED RANGE. Drive speeds are adustable down to one 
sixth of the basic speed for continuous duty, 50°C.; down 
to one tenth of basic speed intermittent duty. 
HOW IT WORKS. Three or two phase AC power is con- 
verted by a motor-generator set and by tube type 
electronic rectifiers to supply a DC variable-speed drive 
motor. This DC drive motor is of the separately excited 
type, which inherently has good speed regulation. 
ORBRATION. The Type GV Speedrangers have the same 
standard characteristics and optional features as listed ” , 
above for the Type EV Speedrangers. RY 
MANY TYPES. The DC drive motor for both the Type EV 
< and GV Speedrangers are available with Master Uni- 
.. brakes, Fluid Drives and any of the five types of Master 
= Gearmotors. 


’ THE MASTER ELECTRIC COMPANY 
DAYTON, OHIO 


. SIMPLE 
and- EASY 
\ TO USE 





Children get the hang of a bubble pipe almost by 
instinct . . . it’s so simple and easy to use. Pipe welders 
report that they find Midwest Welding Fittings simple . 
and easy to use because they are so uniform ... so 
accurate to dimension ... and because of their greater a 
variety. Representative of this greater variety is the 
Midwest Reducing Elbow (shown at right) which takes the MIDWEST PIPING COMPANY, INC. 
. Main Office: 1450 South Second Street, St. Louis 4, Mo. 

place of a standard elbow and a reducer . . . requires Plants: St. Louis, Passaic, Los Angeles and Boston 
only two welds instead of three. For more information on Seles Offices: ° 

. . — P New York 7—50 Church St. © Chicago 3—79 West Monroe St. 
why Midwest Welding Fittings are simple and easy to Les Angeles 33—520 Anderson St. * Houston 2—1213 Capitol Ave. 


k for Catal : Tulsa 3—224 Wright Bidg. + Boston 27—426 First St. 
ae Seen Cc °9 54 STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


AVS ayy ETN GRATINGS 


“ 


, Sa ; « % 7 7 
MIDWEST Af | fo ae: NN ws 


¢ ¥ 


WELDING FITTINGS ' : os, I 
- | . ; 


Improve Piping Design ae 


and Reduce Costs {f 
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The Small Valve 


THAT DOES THE 


BIG JOB 


Here's what you get: Extra protection against excessive 
stress with new extra-strong stem and wedge-gate 
connection . .. super-hardened seat rings of stainless steel 
. forged body and yoke (and bolted follower that 

has no threads to corrode) . . . plus Malcomized gate faces 
that won't seize or gall. Made in sizes from 12” to 2” 
inclusive, with choice of rising stem with yoke, or 

with inside screw. Bonnet joints either gasketed or 
metal-to-metal. Pressure range: 2,000 Ib. at 100°F. — 
380 Ib. at 1,000°F. For higher pressures, specify 

List 990. Write for Catalog 10. 


The CHAPMAN VALVE MFG. COMPANY 
INDIAN ORCHARD, MASS. 


IST 
17/960 
CHAPMAN 
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GENERAL TIRE & RUBBER COMPANY reports: 
“WE SELECTED ALUMINUM-JACKETED 
FOAMGILAS FOR A PERMANENT Aluminum-jacketed FOAMGLAS offers these advantages: 


1. FASTER, CHEAPER APPLICATION: factory-jacketed 

NEAT INSULATION JOB ” with aluminum, this new FOAMGLAS pipe cover- 

° ing gives you moisture-proof insulation, weather- 

proof jacket and attractive finish all-in-one. 

From The General Tire & Rubber Company's Baytown 2. BEAUTIFUL LOW-COST FINISH: Aluminum-jacketed 

(Tex.) Plant comes this news: “in our new polymerization FOAMGLAS gives you a most eye-appealing in- 

pilot plant FOAMGLAS insulation was installed on brine stallation without the customary high costs re- 

lines designed to operate at 0° F. Pittsburgh Corning’s quired to give an attractive finish to ordinary in- 
new Aluminum-jacketed FOAMGLAS pipe insulation was sulations and field-applied jackets. 

selected because we felt it would give us a permanent, 3. LESS MAINTENANCE: now the rot-proof, acid-proof 

serviceable and neat appearing job. We also used FOAM- qualities of FOAMGLAS are in the finish. The 


: ~ . e ° . Ww »free ; > ace t: ~ ab — 
GLAS blocks to insulate vessels operating at 0° F. in this rinkle-free aluminum surface takes abuse and is 
weather-resistant, sanitary, easy to clean, saves 


same plant. re-painting expense. 


4. EXTRA INSULATION: aluminum’s heat reflect- 
ing asset supplements the unequaled insulat- 


You, too, should take advantage of the outstanding 
insulating performance of FOAMGLAS in your plant. 
For more details, use the coupon. ing properties of FOAMGLAS . . . the rigid, 

cellular glass insulation that stays dry inher 


PITTSBURGH CORNING CORPORATION ently, retaining itsoriginalinsulatingefliciency. 


One Gateway Center ¢ Pittsburgh 22, Pa. 


Pittsburgh Corning Corporation, Dept. Z-24 


a One Gateway Center, Pittsburgh 22, Pa 
. Please send me the following brand new FOAMGILAS literature: 
New bulletin and sample of Aluminum-jacketed FOAMGLAS 
New folder on FOAMGILAS pipe insulation 
New folder on FOAMGILAS insulation for tanks and other equipment. 
Ai. 0 Send engineer to discuss specific problem. 


the cellular glass insulation . . . it stays dryl Nome 


Company 


Jasco: 


new book answers: 


LJIUNGSTROM? 


WHEREVER YOU BURN FUEL, YOU NEED LJIUNGSTROM 


Air Preheater Corporation, 6060s: 42nd street, New York 17.N.Y. 
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EFFICIENT, CLEAN, 
DEPENDABLE ...LOW COST 


PURCHAS 


ANOTHER 


Elkectric Power 
CASE HISTORY 





ORGANIZED IN THE 
INTEREST OF GREATER 
SERVICE TO THE 
PETROLEUM INDUSTRY 


PETROLEUM ELECTRIC 
POWER ASSOCIATION 


February, 1954—Petrocrum REFINER 





LUBRICATED PLUG VALVE (Fig. 2201) 
Flanged end. Available with 
screwed or bolted glands. Semi- 
Steel valves avuilable for 175 and 
200 pounds W.O.G. Carbon Steel 
Valves available for 150 and 300 
pounds W.P. 


LEFT 
BRONZE “WHITE STAR" GATE VALVE 
(Fig. 375) For 200 pounds W.S.P. 
Union bonnet with inside screw 
rising stem. Renewable “Powel- 
hum” Nickel-Bronze wedge. Sizes, 
4a” to %4", Solid Wedge; 1” to 3” 
Double Wedge 

RIGHT 
CAST STEEL GATE VALVE (Fix. /503) 
150 pounds. Flanged ends, bolted 
flanged bonnet with outside screw 
rising stem and yoke. Solid wedge 
Available in sizes 1” to 24”, inclu- 


Sive 
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The life of a valve bears a certain relation to 
the life of the company that produces it. 
Powell has had a solid, oak-like growth for 
over a hundred years. That's only possible 
because The William Powell Company makes 
dependable valves. 

Today, Powell Valves are proving their 
dependability in a greater variety of installa- 
tions than any other valves in the world. And 
Powell is very likely the leader in research 
as well as development of special valves to 
overcome flow control problem situations. 

All good reasons why PV, for Powell 
Valves, appears on more specifications year 
after year. 


THE WILLIAM POWELL COMPANY 
CINCINNATI 22, OHIO 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


108th YEAR 











FOR ACCURATE 
POSITIVE VALVE 
POSITIONING 


FEATURES é 


@ COMPACT SIMPLE @ AVAILABLE WITH OR WITH- 
aleve) 40) OUT BY-PASS 

@ 5 YEARS FIELD SERVICE @ USABLE AS REMOTE POSI 

@ EASILY ADJUSTABLE TION INDICATOR 


@ FORCE BALANCE TYPE OF @ FOR DIRECT OR REVERSE 
POSITIONER ACTION VALVES 





TECHNICAL DATA 


FISHER 

TEST TyP£ 3500 
| 

NEEDED TO || 

i} 


INSTRUMENT PRESSURE SENSITIVITY 
CONTROLLING PRESSURE CHANGE 
PRODUCE 2 185 -TO 15 (BS TO DIAPHRAGM 


007 \B 


STEM MOVEMENT SENSITIVITY 
AMOUNT STEM CHANGE TO 
PRODUCE 2 LBS TO 15-1BS 2 TRAVEL 
TO DIAPHRAGM 


TRAVEL 


SPEED | 1 2. SEC 
TIME IN SECONDS ! 42 10 48 SEC 
2 12 SPC TO 96 § 


FOR FULL TRAVEL ‘ 
105 TO 126 SEC 





LAG TRAVEL 00006 AVE 3 
. 


ERROR IN POSITION AT . : 
? TRAVEL 0001 AVE 
EFFECT OF VARIATIONS P ist a 
Me TRAVEL 0O11(B PER 518 CHANGE : 
, ‘ s@ s . - - 
- -. _ 


9 LBS. CONTROLLER PRESSURE 
AIR SUPPLY PRESSURE TRAVEL — 11 01 18 PERS LB CHANGE 





CHARACTERISTICS INEAR 
CONTROLLED P VS DIAPHRAGM P sitet 


4 ‘ ‘ 
STABLE f ( 
COMMENTS ADJUSTMENTS 
ALL EASY AND SIMPLE | 


AIR CONSUMPTION NORMAL 
150 CU FT HR 


9 (BS DIAPHRAGM PRESSURE 
' GOVERNOR COMPANY 


On Meek. Oe me week me en 2 Oe Mee ee ee ee 
Marshalltown, lowa I 4 











CONTROL 


LEADS THE INDUSTRY IN RESEARCH FOR BETTER PRESSURE 
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more power! 


with Clark Model TRA Compressors 


Delivering substantially more power than any 
compressors of comparable displacement, the 
new Clark 2-Cycle Turbocharged Gas-Engine- 
Driven Compressors are the most important 
development in the industry today. 


Boasting a 50% power increase over non- 
turbocharged units of comparable size, the 
Model TRA delivers 825 to 1650 bhp per unit. 
This tremendous increase in output is accom- 
plished with no sacrifice of overload capacity or 
in the ruggedness and durability characteristic 
of all Clark Compressors. Actually, for their 
horsepower, Clark Turbocharged Compressors 
are the most rugged ever built. The conservative 
BMEP rating of 92, together with the massive 
construction of the Model TRA, bear this out. 


Where units of even greater output are re- 
quired, Clark offers the world’s most powerful 
gas-engine-driven compressor—the Turbo- 
charged Model TLA—rated at 2000 to 3300 


L 


bhp per unit. Compared to non-turbocharged 
compressors of the same displacement, the TLA 
produces 36% more power at the conservative 
BMEP rating of 101. 


While power output is vitally important in 
compressor design, economy of operation is even 
more important. Clark Turbocharged Compres- 
sors burn 122% less fuel and require slightly 
over half of the cooling water used by non- 
turbocharged units. From these and other unique 
advantages, it is not hard to visualize the im- 
portant savings in installation and operation of 
Clark Turbocharged Compressors. 


For complete details, call your nearest Clark 
representative or write for Bulletin 130. 


CLARK BROS. CO. ¢ OLEAN, N. Y. 


DIVISION OF DRESSER OPERATIONS, INC. 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


Turbocharged Compressors 


Clark sets the pace in compressor progress 
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Rigid testing of. 5 
Explosion roof CONDULETS 


assures safety 
and long 
AA UL AA LAL 


Crouse-Hinds extensive 
laboratories and modern 
manufacturing combine to 
give you top quality 


Laboratory testing is one of the key operations 
in the production of electrical equipment of the 
highest quality. Crouse-Hinds laboratories are 
equipped with the latest scientific instruments and 
staffed with expert technicians. 

Products are constantly tested to make sure that 
they are being made to withstand field conditions. 
New devices are tested to predetermine their meet- 
ing or surpassing the requirements of Underwriters’ 
Laboratories. 

The photographs at the right show three of the 
many testing operations that are done in the Electri- 
cal Laboratory. It is equipped with apparatus for 
making both alternating and direct current tests, 
heat tests, pressure tests and many others. 

Close cooperation between Crouse-Hinds labo- 
ratories and manufacturing departments is one of 
the reasons why Condulets have been the “Standard 
of Quality” for nearly fifty years. 

Specify CONDULETS on every job. They’re 


made right... to serve you better... and last longer. 


When quality counts 
. + you can count on Condulets 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 
cmnces _ Sumiaghen — Boston §=Bulfalo Chicago Py nm Cleveloed Dalles Deneve 
Hovetoa a | reeds py oy ay Miwovkes Mew Orleans 
tow Yor - - " pailedeteh Priteburgh 4 Ore San Franc Searle Si louse & Pow 
Tulse Washington Ly DUNT REPRESENTATIVES ears "Adente fainmore Cerone 
Con a 6=6Recding Pa | =Rachmond Ve 
cn sth ‘ompany of Canela Lid Tercate Om 


f Nationwide 
Distribution 


* COMDULETS 
are made only by 


First in the field 
STANDARD / 
quatiry 


Distributors 


Through Electrical 


coouseé-mms =. Qa 


Probing for maximum exterior operating tempera: 
ture on a Type EVA Explosion-Proof Lighting 
Fixture using a multiple point recording potentiome- 
ter. 


Adjusting carburetors and flow meters to create a 
predetermined explosive mixture within an ex- 
plosion-proof Condulet for an explosion test. 


heyy a mm the pressure wave oh the Oscillo- 

e+ a determine the maximum explosion pressure 
within an explosion-proof Condulet that is behind 
the concrete wall. 


CONDULETS * TRAFFIC SECIVEX AIRPORT LIGHTING: FLOODLIGHTS 
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4 SYNOPSIS OF AD #1: Western Supply Company of Tulsa, Oklo- 
homa, started as a small machine shop in 1906. The growth of the 
Southwestern oil country supported the small operation, and in 1936 
Western began building heat exchangers for the pipeline industry. This 
specialized fabrication soon panded to encomp the refining, 
chemical and petrochemical fields. 





LUNCH ROOM 


MACHINE SHOP 


ASSEMBLY SHOP 


YARD 


3 
a 
i] 
— 
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» 
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a Western Supply Company isn't the largest heat 
exchanger manufacturer in the country . . . no move has been 
made nor any proposed in that direction. But Western is a 
company with a planned facilities program, and, since World 
War II, the addition of the latest mills, lathes, rolling, bending 
and welding equipment have earned it the reputation of one 
of the most modernly equipped heat exchanger plants in the 
United States. 

Because of its moderate size and the degree of control 
it exercises over the heat exchangers it is to build, the plant is 
truly “sized for service” and offers its customers a flexibility 
and speed invaluable on emergency or deadline fabrication 
Working in both common and alloy metals, Western designs 
and manufactures for the high pressures and temperatures of 
today's processing requirements 


pe poem WESTERN wear excuancers 
WESTERN SUPPLY CO. 


P. O. BOX 1888 * TULSA, OKLAHOMA 
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. +. and DC SIGNAL TRANSMISSION is only available in 
THE AMERICAN ELECTRONIC PROCESS CONTROL SYSTEM. 


Most modern electronic print-out, monitoring and computing equipment is designed 
for DC operation. Until recently it was impractical to integrate these automatic devices 
with instruments that measure process variables. Consequently, complete process 
automation was impossible. 

Now—the new American Electronic Process Control System provides the major com- 
patability factor essential to achieve the economic advantages of full process automa- 
tion: DC signal transmission. 


The instantaneous DC transmission of process variable measurements permits higher 
controller gains that result in a new concept of control performance. At the same time, 
it makes possible the efficient “electric nerve center” so essential to the low-cost 
operation of the ultra modern plant of today and the standard plant of the future. In 
short, the American Electronic Process Control System provides the only practical 
foundation for integration of 


1. AUTOMATIC LOGGING — the continual listing of operational data in tabu- 
lated digital form 

. AUTOMATIC MONITORING — the centralized supervision of all measured 
criteria for maximum safety and efficiency. 

. AUTOMATIC COMPUTING — for precise accounting and engineering analy- 
sis at highest speed and lowest cost. Ushers in the fully automatic plant 
with completely automatic product analysis and control. 


In addition to this unique versatility, the American Electronic Process Control System 
offers improved quality of control—tighter control that opens the way for a reduction 
in the size of process equipment and consequently a lower capital investment for a 
given through-put. Furthermore — simplified communication — with two-wire DC 
signal transmission lines that are unaffected by induced alternating currents and vary- 
ing line resistance, the cost and complexity of present systems will be vastly reduced. 


When you select process control equipment, basic considerations are performance, 
initial installed cost, reliability, maintenance, and flexibility. The advanced design and 
operation of all instruments in the American Electronic Process Control System assure 
complete satisfaction on every count. Convince yourself. Write for Catalog No. 164. 


eee: ee iS 2S S1AL INSTRUNENTS 
A product of MANNING, MAXWELL &2 MOORE, INC. stRatFoRD, CONNECTICUT 


ie) 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ 
SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF “SHAW-BOX” AND ‘LOAD LIFTER’ 
CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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AEROCAT 


MS SYNTHETIC CRACKING CATALYST 


Among the 97 fluid cat cracking units in operation 
in the U.S. during 1953, some 65 used AEROCAT 
MS Synthetic Cracking Catalyst—for three reasons. 


First, because AEROCAT is the surest, most econom- 
ical means to: 


* high octanes 

* high throughput 

* low CO./CO ratio in flue gas 

* high iso butane yield 

* excellent heat, steam and sulfur stability 


Second, because Cyanamid — producer of AEROCAT 
and pioneer in microspheroidal catalysts — has the 
research facilities, the technical service staff, and the 
experience required to develop solutions to individual 
application problems. 


Third, because Cyanamid can be relied upon as a 
source of supply. 
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If you’re not already a user of AEROCAT (chances 
are 2 out of 3 that you are), contact your Cyanamid 
Technical Service representative soon. He’ll be happy 
to help you secure the economy and efficiency of 
AEROCAT in your cracking operation. 


And among those who use synthetic catalyst, 
more than 8 out of 10 use AEROCAT. 





© mnaies 





AMERICAN Granamid compan Y 


REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N.Y. 
In Canada: North American Cyanamid Limited, Toronto ond Montreal 














when you install catalytic cracking equipment — 
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investigate the economy 


of TENAMENE 


inhibitor- sweetening 


= 
aT 


Nearly all catalytically cracked gasolines respond to Tenamene 
inhibitor-sweetening—The economy inherent in this single 
sweetening-gum inhibiting process should be considered by 
all refiners now constructing or contemplating the con- 
struction of cat-cracking units. Important factors which may 
influence your plans are 


Double function —Tenamene 2 acts both as antioxidant to 
inhibit gum formation, and as a sweetening agent 


Low cost—only 5 Ibs. of Tenamene 2 per 1000 barrels of 
gasoline usually are needed... about “¢ per barrel. 


\ 
‘ 
* 
i 
h 
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Low installation cost —the Tenamene process is So simple, 
very little basic equipment is needed. 


Savings on maintenance and operation —these costs 


are negligible compared to most other processes. 


— 6H 


Ne octane loss —no danger of the presence of free sulphur 
—as in some processes 


No gasoline toss—no addition of chemicals at elevated 
temperatures 


Ne deleterious chemicals added —such as sulphur or 
copper. 


PROMPT SERVICE: Eastman’s highly qualified tech- 
nical staff and modern gasoline laboratories are at your service. 
We welcome the opportunity to discuss Tenamene inhibitor - 
sweetening with you at your convenience. Contact your local 
representative or write to Eastman Chemical Products, Inc., 
Kingsport, Tennessee—a subsidiary of Eastman Kodak Company. 


p Nn a mM a Nn p EASTMAN GASOLINE ADDITIVES 


SALES OFFICES: Eastmen Chemical Products, Inc., Kingsport, 
Tenn.; New York—260 Madison Ave.; Framingham, Mass.—7 Hollis St.; Cincinnati 
—Carew. Tower; Cleveland—Terminal Tower Bidg.; Chicago—360 N. Michigan Ave.; 
St. Louis—Continental Bidg.; Houston—412 Main St. West Coast: Wilson 
Meyer Co.; San Francisco—333 Montgomery St.; Los Angeles—4800 District 
Bivd.; Portiland—520 S. W. Sixth Ave. ; Seattle—821 Second Ave. 
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In one refinery after another, Petreco desalting has promoted opera- 
tional savings. The resulting fast “pay outs” have rendered the cost of 
the desalting installation virtually incidental. These fast pay outs result 
from one basic factor - Petreco desalting enables the refinery to run 


24 REFINERS 
INCREASE DAILY 
THROUGHPUT 
WITH PETRECO 
DESALTING 


more crude. 


The table below shows typical results of Petreco desalting in twenty- 
four refineries recently surveyed. These refineries charge a wide variety 
of crudes. Note the barrels of crude run per day — before, and after, 
desalting. Note the number of days on stream — before, and after, desalt- 
ing. Note the percent increase in throughput. Why not have these 
benefits in your refinery? They easily pay for the cost of desalting, and 


result in substantially more profitable operations. 





TYPE OF CRUDE 


BBLS. PER CAL. DAY 





BEFORE 
DESALTING 


AFTER 
DESALTING 


NO. OF DAYS ON STREAM 





% 
INCREASE BEFORE 


DESALTING 


AFTER 
DESALTING 
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OKLA. ASPHALT 
TALCO, WINNSBORO 
STEPHENS, ARK. 

SO. LA. SWEET 

NO. TEXAS SWEET 
KANSAS SWEET 
MICHIGAN LIGHT 
MIXED CRUDES 

NO. TEXAS-OKLA. 
GULF COAST 

WEST TEXAS, SOUR 
OKLAHOMA, SOUR 
SHULER, ARK. 

NEW MEXICO, SOUR 
WEST TEXAS, SOUR 
MICHIGAN 
HASTINGS, SO. TEXAS 
NO. TEXAS, OKLA. 
MID CONTINENT 
RANGER, NO. TEXAS 
WEST BRANCH, MICH. 
MICHIGAN 

SANTA MARIA 
WEST TEXAS, SOUR 
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1,900 
14,000 
2,000 
13,000 
7,540 
3,820 
4,000 
17,000 
10,000 
17,500 
4,900 
2,840 
18,000 
2,150 
2,500 
3,500 
41,184 
4,940 
4,950 
8,000 
3,000 
22,100 
2,700 
2,750 


The only “cheap” feature of Petreco 


desalting is the cost. Equipment, engi- 


neering and service are the best ob- 


tainable — that’s why Petreco desalting 


is cheapest in the long run. Get com- 


plete information today. Write or call 


PETRE<O 


ELECTRIC PETROLEUM PROCESSING 








100.0 
33.0 
66.6 
18.2 
11.5 
13.7 
33.3 
30.8 
25.0 
16.7 
25.5 
45.0 
14.0 
59.0 

150.0 
25.0 
32.4 
23.5 
11.2 
33.3 

100.0 
54.5 
22.7 
48.5 











15 
360 
90 
125 
18 
125 
180 
180 
145 


Petrolite Corporation 
PETRECO DIVISION 


3202 So. Wayside Drive, Houston 1. Texas 
1390 E. Burnett St., Long Beach 6, California 


CRUDE OILS: REMOVAL OF SALTS, SOLIDS, OTHER IMPURITIES; DEHYDRATING 
DISTILLATES: ACID TREATING; CAUSTIC TREATING; DOCTOR TREATING 
FUEL OILS: DESAPONIFICATION, ASH REMOVAL 








For any pressure...in any length 


speciry PENBERTHY 


LIQUID LEVEL GAGE SETS 


TUBULAR 


Meets Navy 
specifications 





REFLEX 


Accurate, 
easy-to-read 


Corrosion-resisting Penberthy gages and valves indicate accurately the 

level in vessels containing any kind of liquid. Construction is excep- — 

tionally sturdy. Materials conform to or exceed requirements of A.LS.L, 3 

A.S.1T.M. and/or A.P.1.-A.S.M.E. for maximum recommended pressures TRA NSPA RENT 

and temperatures. They are made from carbon steels, high grade bronze 

and malleable iron. Also available are chrome-moly and stainless steels Qui kly det : 

and Monel metal. When specified, materials such as acid bronze, Ever- UICKly Gefermine 

dur, nickel and Hastelloy are supplied. ' color and density 
For your special requirements, experienced engineering counsel and 

service are available to design and make valves and gages to meet your 

unusual conditions. DON’T MISS THIS FEATURE 


iT ( | 45 " ly hel | Union connections between valves 
@ For most re quirements, Catalog is a handy help tn selecang aod a sale eumensl aff aoe 
and ordering. A copy will be sent upon request, witho : i! ti jown. B48 


Established 1886 
PENBERTHY INJECTOR COMPANY 
Division of the Buffalo Eclipse Corporation 
1264 Holden Avenue, Detroit 2, Michigan 


a E—=EmmT 
There's Certain satisfaction in PRODUCTS BY mREATHY ues 
— 


@ CYCLING JET 
PUMPS 





@ EDUCTORS 
@ EXHAUSTERS 
@ SYPHONS 
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FOR BUTTERFLY VALVES 


Climax Type 86-TW Diaphragm 
Operator is ideal for avto- 
matic control of butterfly valves. 
Mounts easily on any moke of 
valve, and can be set for any 
specified operation of the 
valve. 











FOR DIAPHRAGM VALVES 


First developed for use on dia- 
phragm valves, Climax Type 
86-TW Diaphragm Operator has 
large diaphragm area and var- 
iable spring loading to insure 
minimum hysteresis. 


FOR ENGINE THROTTLES 
and Other Controls 


Wherever a sensitive yet posi- 
tive reciprocal controlling mo- 
tion is needed, such as on en- 
gine throttles, speed governors, 
cooling tower weirs, valve 
levers, etc., the versatility and 
adaptability of the Climax 
Type 86-TW Diaphragm Oper- 
ator moke it the ideal selection. 


Single Duty FULSCOPE Recording Controller with Adjustable Sensitivity. Automatic 
Reset and Pre-act responses. Double Duty control mechanisms. with any combi- 
nation of control responses, afford a great advantage on many applications. 


Sensitivity adjustment unit; single, continuous Improved sub-base permits easy. precise replace- 
adjustment calibrated in specific units. ment of pre-calibrated actuating systems in field. 
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instruments celebrates 
its 15th BIRTH DAY 


HANKS to you, the Taylor Futscore* Controller 
today enjoys unrivaled popularity. We say thanks 
to you because this instrument was de signed to meet 
your exacting requirements as determine my by an indus- 
try-wide survey. The result is dependable performance 
year after year, and low maintenance cost. In the petro- 
leum industry, natural gasoline plants particularly. 
these instruments are relied upon to operate auto- 
matically for hours on end unattended, Thus the oper- 
ators are freed to take care of other maintenance duties. 
For the benefit of those who are new positions 
of responsibility in the selection of instrumentation, 
here are some of the reasons why Taylor Series 100 
Futscore Controllers have been able to meet these 
exacting requirements and consequently reign supreme 
throughout industry. 


ADAPTABILITY 


1. Extremely versatile. The same control mechanisms 
are available for Temperature, Pressure, Flow and 
Liquid Level —in either recording or indicating models, 
as locally mounted controllers, transmitters or control. 
ling receivers. Interchangeable unit construction per- 
mits a small inventory of parts. Pre-calibrated units 
eliminate expensive checking. Easy visibility and acees- 
sibility of components means an instrument man can 
have a unit back on the job with minimum down time, 
2. Adaptable to any control problem because the FuLscorE 
Controller has three control effects: 

(a) Proportional Response—available in three forms: 
Fixed High Sensitivity (1000 psi per inch pen move- 
ment): Adjustable Sensitivity (1000 to 1 psi); and Lim- 


Interchangeable needle valves in Automatic Reset 
and PRE-ACT units. 
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ited Range Sensitivity (400 to 30 psi). (b) Automatic 
Reset Response, completely and continuously adjustable 
(.05 to 5 repeats per minute). (¢) PRE-ACT* Response 
(rate action) continuously adjustable within the range 
of 0.2 to 10 mins. All the adjustments are wide range 
and continuous. Any combination of these contret 
responses may be used to provide any required quality 
of control, Pre-Act and reset units are interchangeable. 
3. Proper Adjustment Easily Obtained. Control Response 
Adjustment Dials are calibrated in specific units, re- 
peatable in all instruments. Optimum settings are 
quickly determined. 

4. Controller action simply changed |hy lifting a spring 
clip and rotating set-point knob. 


DEPENDABLE OPERATION 


5. Control point always matches set point when automatic 
reset is used, thanks to fully pneumatic sensitivity re- 
duction. Lowering sensitivity for stability does not 
reduce the effectiveness of the reset response, Result — 
control point always returns to set point, regardless of 
load changes. 

6. Trouble-free air system. Metal dise type filters are 
built-in features, easily removed for cleaning. Both 
relay air valve and nozzle are made of 18-8 stainless 
steel. A simple system, made of corrosion resistant 
parts, easily accessable for cleaning. 

7. Lifelong Accuracy. Fewer links and pivots. Dead spot 
and hysteresis practically non-existent due to light- 
weight stainless steel link and small diameter bur- 
nished pivots. This lightweight construction nullifies 
vibration effects. Spring pivot clips, which do not gum 
up or corrode, replace screws. Over and under-range 
linkage protection provided when required. 

Whether your processing problems are simple or 
complex, there’s a Taylor instrument or control sys- 
tem and a competent Taylor Field Engineer ready to 
help you solve them. 

Write for Bulletin 98151. ‘Taylor Instrument Compa- 
nies, Rochester, N. Y., or ‘Toronto, Canada. 


Instruments for indicating, recording and 
controlling temperature, pressure, flow, liquid 
level, speed, density, load and humidity. 


*Hee. US. Pat. ot 


Taylor Lustruments 


MEAN ACCURACY F/RST 





THESE TWO EXAMPLES SHOW YOU 


What Nordstrom Means by “lubricant 










Catalytic 
Polymerization 


Crude Topping and 
Vacuum Distillation 


Fluid Catalytic 
Cracking and Gas 
Recovery 


Distillate Recovery 
in Cycling Plants 


Duo-Sol Solvent 
Extraction 


Houdriflow Cata- 
lytic Cracking and 
Gas Recovery 
Light Ends 
Fractionating 


TYPICAL NORDSTROM 
REFINERY APPLICATIONS 


Thermal Cracking 
Phenol Extraction 


Propane 
Deasphalting 


Cycloversion 
Delayed Coking 
Girbotol Process 
Propane Dewaxing 


Hydroforming 
Process 


Naphtho 
Polyforming 


Solexol Process 
Solvent Dewaxing 


Thermal Reforming 


Nordstrom has compiled a series of 
specification sheets for each of these 
processes, showing recommended ma- 


terials, 


pressure classes, 


lubricants 


and valve figure numbers. Ask your 
Nordstrom sales engineer to review 


them with you. 








Beverage Plants 
Cement Plants 
Chemical Plants 
Explosives 

Food Plants 
Gas Plants 

ice and 
Refrigeration 
Paint and Lacquer 
Paper and Pulp 
Pharmaceuticals 


Power and 

Nordstrom three-way Steam Plants 

Transflo valves on 

relief service at top 

of propylene tower 

separating propylene 
from propane. 

Rockwell 

they 

sales engineer. 


TYPICAL NORDSTROM 
PROCESS INDUSTRY 
APPLICATIONS 





Rubber Plants 
Sewage Plants 
Smelters and Mines 
Soap Factories 
Steel Mills 

Sugar Refineries 
Synthetic Ammonic 
Synthetic Fibers 
Synthetic Plastics 
Synthetic Rubber 
Tanneries 

Textiles and Dyes 
Water Works 


The new Nordstrom Corrosion-Resist- 
ant Valve Bulletin V-217 will make 
it easy for you to fit the right valve 
to each service. Write for a copy, 
Manufacturing Company, 
Pittsburgh 8, Pa., or ask your Nordstrom 















Coglled to: POSITIVE SHUT-OFF” 


Here are two typical Nordstrom valve 
process applications—one is a propylene 
tower, the other a dry hydrogen line. 

They illustrate an important point in 
specifying valves for process service. . . 
if really tight shut-off of hard-to-hold 
gases or fluids is important, no valve 
can do the job better than Nordstrom. 

Why? Because Nordstrom is the orig- 
inal lubricated plug valve. Nordstrom is 
the valve with the extra seal of plastic 
lubricant around the valve ports to check 
seepage of even the lightest, most pene- 
trating substances. 

That, of course, means greater safety, 
and greater economy, too, because when 
leakage is prevented, valve life is far 
longer. And most important, it means 
uninterrupted operation of continuous 
process units—no down-time for avoid- 
able valve repairs. 

The same lubricant that seals, also 
keeps the valve ready to operate in an 
emergency. 

Nordstrom valves are built in a wide 
range of sizes, pressures, special metals 
and body designs for the process indus- 
tries, including three-and four-way 
designs for batching, blending and 
switching. Rockweli Manufacturing 
Company, Pittsburgh 8, Pa. 


Canadian Licensee: Peacock Brothers Limited 


ROCKWELL Built 


Nordstrom Valves d Z 
Lubricant Loaled for Positive Shut-OF Gear operated semi- 


steel Nordstrom valve 
on dry hydrogen sup- 


ply line on ammonia 
Another & Product unit. 








Corruflex 
Mackless Hinge Joint 


Photo by courtesy Jones & Laughlin Steel Corporation 


HINGING A 14” 


@ The Jones & Laughlin Steel Corp. in Pitts- 
burgh last year had an excess of steam on one 
side of the Monongahela River and not enough 
on the other, where it was vitally needed. To 
correct this condition, J & L engineers planned 
to construct a high-pressure, superheated 
steam line along existing bridges and trestles to 
transmit the excess of steam to the other side. 
However, a great difficulty soon appeared. 
If conventional expansion joints or loops were 
used at the 90° turns, pressure thrusts at anchor 
points would have been great enough to dam- 
age the bridges and trestles and actually cause 
these structures to collapse into the river. 
Obviously, something 
else had to be used. With 
the aid of Adsco’s Engi- 
neering Department, J & L 
“hinged” the pipe line 


STEAM LINE 


with Corruflex Hinge Joints. These joints can- 
not develop pressure thrust because their two 
ends are held apart. They permit movement 
of a pipe line while keeping anchor loads at a 
minimum. When used properly, as piceured 
here, they will permit axial motion of one sec- 
tion of pipe line by permitting angular motion 
of another section, 

Hinge Joints are only one type in the diver- 
sified Corruflex line of packless expansion 
joints. If you have a pipe expansion problem, 
consult Adsco. Making the world’s most com- 
plete line of expansion joints, both slip and 
packless, Adsco will have the right answer. 


AMERICAN PISTRICT STEAM COMPANY. | NC. 
Nort Sune, —— Yora 
Piasts 
Nort Toxawanpa, N. Y., AND Ricumonp, Cacir. 
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Synthetic Rubber, Synthetic Yarne 
Paint, Varnish and Shellac 


for a 
complete line 


of high quality 
chemical products 
PETROLEUM 


PARANOX 
PARATONE 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATAC 
PETROHOL, 
Methyl! Ethyl Ketone 
Dewaxing Aid 
Ethyl Ether 
Isopropyl Ether 
Reference Fuels 


SURFACE COATING 


"ETROHOL 91 

"ETROHIOL 95 
PETROHOL 99 
JAYSOL 
Secondary Butyl Aleohol 
Secondary Butyl Acetate 
Isopropyl Acetate 
Acetone 
Methyl Ethyl Ketone 
thy! Ether 

Motor Oi! and Gasoline ( Additives) leopropyl Ether 
Iheyclopentadiene 
Naphthenic Acids 
Imo-Octy! Alcohol 
Decyl Aleohol 
Denatured Ethyl Aleohol 


To add the ingredients of ee 


PETROHOL 1 
PRETROWOL 95 


success...specify Sarentae 


Ixo-Oetyl Aleohol 
Dheeyl Aleohol 
34 successful years of leadership in serving industry = Penatued Hiatayt Alcohol 
Trideeyt Aleoho 
° Diecyclopentadiene 

Get assured success— back your product with the assist in the application of its products and in de-  janjprene 

research, experience and proved results of a pio- veloping new or improved products to meet in- oreery 

neer leader. The Enjay Company not only sup- dustry requirements. You can count on high qual- — leouieny! Ether 


Tripropylene 


plies many different industries with a complete ity Enjay chemical products — be sure to call qysrapropylene 

line of petrochemicals — Enjay also 1s ready to Enjay for your chemical needs. —— Tars 
enzene 
Acetone 


ENJAY COMPANY, INC. = 15 West Sist Street, New York, 19 N.Y. Mcihy! thy! Ketone 
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Most Completely Rounded Warehouse Stocks 


More and more users of metals are discovering Metal Goods Corpora- 
tion’s large and varied warehouse stocks the “best bet’’ for all their 
metal needs. Metal Goods carries a heavy inventory in aluminum, 
stainless steel, steel, nickel*, monel* and inconel*, brass, copper, and 
industrial products. We invite you to give your company the full benefit 
and big convenience of this one-call —— advantage. You can rely 
on us to supply your requirements correctly, completely and quickly. 
May we serve you? 

*Not sold in St. Louis or Kansas City 


7 warehouses and 9 sales offices fo serve you 
call your nearest office: 


OFFICES AND WAREHOUSES SALES SERVICE OFFICES 


St. Louis 15, Missouri 
5239 Brown Avenve 
Nelson L. Hower 

Phone: GOodfellow 1234 


Kenses City 16, Me 
1300 Burlington 
Frank D. Hogan 
Phone: NOrciay 3516 


Delies 9, Texas 

6211 Cedor Springs Rd 
Sam D. Hodgdon 
Phone: Elmhurst 327! 


Tulse 3, Okichome 
302 North Boston 
Scott J. Harrison 
Phone: 4-410) 


Denver 2, Colorado 
2425 Walnut Street 
Neal Dehn 

Phone: AComa 58°! 


Houston 3, Texas 
711 Milby Street 
Harris T. Gregg 
Phone: CEntrai 6881 


New Orieens 12, Le. 
432 Julia Street 

Carl T. Wedemeyer 
Phone: CAnal 7393 


GENERAL OFFICES: ST. LOUIS 15, 


Wichita, Kansas 

2200 East Central 

Ray Noller 

Phone: AMherst 7-892! 


Decatur, Iilinois 
1305 West Sunset 
Arlie W. Tempel 
Phone: 68-1314 


Beoumont, Texas 

238 Bowie Bidg. 

lee T. Dodson 

Phone: 4-7536, 4-7537 


Sen Antonio, Texes 
2012 Alamo Noti. Bidg 
Charles |. MacKenzie 
Phone: GArfield 3161 


MISSOURI 


PETROLEUM 


rv pie YT, 


lack Mieci , 





713 Columbion Mutual 
Tower Bidg. 

Robert W. Downs 

Phone: 5-8721 


Fort Worth, Texas 

3821 Carolyn 

John M. Turbitt 

Phone: FOrtune 4369 
FOrtune 5326 


Corpus Christi, Texes 
Room 301-02 Wilson Bidg. 
Roy D. Bagoley 

Phone: 4-0366 


REFINER 


781 Raymond Road 
George E. Akerberg 
Phone: 5-2711 


Omcoha, Nebraska 
3515 No. 67th Avenve 
C. M. Cooley 

Phone: WAinut 1112 


Bettendorf, lowa 
P.O. Box 181 
Harry L. Newton 
Phone: 5-1232 


Des Moines, lowa 
2600 Woodland 
W. P. Crowley, Jr. 
Phone: 4-9923 
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DEALERS will be able to keep him sold 
on your brand of gasoline with the 
aid of this new Du Pont folder. 
Giving a satisfactory answer to poor 
starting complaints is a tough prop- 
osition for the average dealer. To 
help him handle the situation in a 
salesmanlike way, this new 4-page 
folder will give him the answers he 
needs—in a short, clear-cut fashion 
that is easy to remember. 

Ask your Du Pont Petroleum 
Chemicals Division representative 
for a sample copy and information 
on obtaining a quantity for your 
dealers. 











New, Comprehensive 
Booklet on Antioxidant 
Sweetening Now Ready 


Since 
swectening 


antioxidant 
offers 
many cost reduc- 
tion and quality ad- 
vantages over other 
sweetening meth- 
ods, many refiners 
; have asked us for 
technical information on the subject. 
To fill these requests, Du Pont has 
prepared a comprehensive booklet on 
antioxidant sweetening. It contains 
more information on this process than 
ever before published in a single vol- 
ume. 
Cost-Saving Data 
The booklet gives information on how 
you can reduce operating and sweeten 
ing equinment costs through the use of 
Du Pont Antioxidant No. 22. Ut also 
shows how you can reduce loss ‘in gas 
oline or octane number through the 
efficient use of the process... as well 
as sweeten and inhibit your product in 
a single step. 
Helpful Hints 
The booklet fully explains the vari- 
ables encountered in antioxidant sweet- 
ening. Helpful hints on how to control 
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Du Pont Publishes 
New Book on Medical Aspects 
of Tetraethyl Lead Operations 


The first and only book of its kind... produced 
as an aid to refinery medical personnel 


There has long been a need for a book of specialized information on the 
medical aspects of tetracthyl lead handling. With this in mind, three of 
Du Pont’s physicians who specialize in tetracthy! lead problems have col- 
laborated in bringing out a volume which covers this subject in an authori- 
tative and comprehensive manner, The title is, “Maintaining Hygiene in 


Tetraethyl Lead Operations.” 


CONCISE, LOGICALLY ORGANIZED and written in ao direct, clear style, ‘Main- 
taining Hygiene in Tetraethy! Lead Operations” can be extremely helpful to re- 
finery physicians in explaining lead hazards and precautions to refinery personnel. 


In spite of the toxicity of tetracthy] 
lead, an enviable health and safety rec 

ord has been established by the refinery 
workers who regularly come in contact 


these operational variables for best re 
sults are also included. These will help 
you save considerable time and money 
in getting the process started in your 
refinery. 

This basic, authoritative text on anti 
oxidant sweetening is yours for the ask 
ing. Address your request for “Anti- 
oxidant No. 22 Sweetening” to any of 
the Du Pont Petroleum Chemicals 
Division regional offices. 





with this chemical. The chief aim of the 
new book is to help the petroleum in 
dustry maintain this outstanding record, 


Safety As A Way Of Life 

The theme of the volume suggests that 
preventive medicine rather than 
medical care — is the real core of a suc 
cessful industrial medical program, Its 
chief emphasis is, therefore, on helping 
refinery doctors and safety personnel 
prevent accidents resulting from im- 
proper or careless handling of tetra- 
ethyl lead. 

But to prepare the refinery medical 
staff for any emergency related to lead 
poisoning that may arise, the text also 
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Medical Book 


includes specific data on the symptoms 
and treatment of poisoning from or 
ganic lead. 

A Useful Reference 
“Maintaining Hygiene in Tetracthyl 
Lead Operations” is a practical rete 
ence manual ona hixehly specialized 
field of industrial medicine. 

Refinery doctors will find it extreme 
ly useful, for example, in setting up 
procedures for examining and advising 
workers in tetracthyl lead areas. 

30 Years Experience 
The Du Pont Company has been di 
rectly concerned with the manufacture 
and handling of tetraethyl lead for 
more than 30 years. [tis from this ex 
perience combined with constant, 
thorough study of the problems in 
volved — that the authors of this book 
have drawn their material. 

In addition to their work with em 
ployees in Du Pont’s tetraethyl lead 


THIS NEW Du Pont medical book is printed and 
bound, for durable use, between hard covers. 


mantulacturing area, the three authors 
of the book — Drs. Stewart L. Rankin 
Lawrence A. Gerlach and Fenton Rus 
sell have worked closely with refinery 
medical stafls on sate TEL handling 
procedures tor many years. 


Limited Distribution 


“Maintaining Eygiene in’ Tetracthyl 
Lead Operations was written express 
ly for and addressed primarily to doc 

tors in the petroleum industry to whom 
it will be distributed during the course 
of the vear. A limited number of copies 
will also be distributed by Du Pont to 
oil company executives directly cen 
cerned with satety and medical pro 
cedures in the handling of tetraethyl 


lead, 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division ° 





Assistant Mid-Continent Regional Manager 


DONALD W. FRISON, recently ap- 
pointed assistant manager of the Pe- 
troleum Chemicals Division's Mid- 
Continent Region, has been with the 





Du Pont Company since 1947. 

His first assignment with the com- 
pany was as manager of the Mid-Conti- 
nent District Laboratory. In 1951 he 
was transferred to the Wilmington of- 
fice as technical assistant to the direc- 
tor of sales. He later became assistant 
manager of sales promotion and then 
assistant to the sales manager. 

Before joining Du Pont, Mr. Frison 
was engaged in CFR engine work and 
refined petroleum products analysis at 
the Florida State Petroleum Labora- 
tory. He graduated from the John B. 
Stetson University in Deland, Florida 
with a B.S. degree in chemistry. 

During World War Hl, he was a pe 
troleum officer in the U. S. Navy Bu 
reau of Ships and was engaged in tank 
er loadings at the New York petroleum 
pool, Mr. Frison is a member of the 
Society of Automotive Engineers. 





New Tank-Cleaning Safety Presentation Available to Refiners 


Constant vigilance is a must for all per- 
scnnel engaged in cleaning leaded gas- 
oline storage tanks. But workers easily 
become bored—and sometimes careless 

When safety rules and procedures are 
presented over and over again in the 
Sanne old way. 

To help overcome this situation, 
Du Pont has prepared a new, interest- 
arousing tank cleaning presentation. 
Our representatives first’ teach your 
own training staff how to use this tool 
then leave it with you for use as you 
see fit. It'is a penetrating, casy-to-un 
derstand training piece that your fore 
men can use with the tank Cleaning 
crew for “tool box” safety meetings on 
the site. 


Turn-Over Style 


To make the presentation easy to han 
dle and interesting to present, it has 
been put together in turn-over style. 
Copy of the talk and guides for the 
speaker are printed in large type on the 
back of cach page. Pages facing the 
audience are illustrated either with col 
ored cartoons or large sized photos of 
actual operations. All necessary safety 
precautions and procedures pertaining 


Petroleum @hemica 


NEW YORK, N. ¥.—1270 Ave. of the Americas 
CHICAGO, ILt.—8 So. Michigan Bivd 

TULSA, OKLA.—181!1 So. Baltimore Avenue 
HOUSTON, TEXAS—705 Bank of Commerce Bidg 
LOS ANCELES, CALIF.—612 So. Flower St 


Regional 
Offices: 





to the lead hazard are fully covered. 

Distribution of the presentation will 
be limited to those responsible for the 
safety and training of tank cleaning 
crews. If you are interested in this im- 
portant safety aid we suggest you get 
in touch with the nearest Du Pont 
Petroleum Chemicals Division regional 
office at once. 
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Better Things for Better Living 
. .. through Chemistry 

















Phone COlumbus 5-3620 
Phone RAndolph 6.8630 
Phone Tulsa 5.5578 
Phone PReston 2857 
Phone MAdison 1691 


IN CANADA: Canadian Industries Limited — Toronto, Ont.— Montreal, Que.— Calgary, Alta. 
OTHER COUNTRIES. Petroleum Chemicals Export—Nemours Bidg., 6539— Wilmington 98, Del. 
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Still ‘tops’ 
in Catalyst Recovery , for catalyst recover ene 
neered to eliminate the need 


for supplementary collece 
ion equpment 


Multi-stave Buell Collector 


For both fluid and thermofor catalytic cracking Buell 
high-efliciency cyclones continue to function successfully 
in separating catalyst materials from the vapor stream. 
All major oil refineries are included in Buell’s customer 
list. For complete information on all types of dust collec- 
tion and recovery write: Bue!l Engineering Company, 
Dept. 21-B, 70 Pine Street, New York 5. N.Y. 


20 Years of Engineered Efficiency in 


= CATALYST RECOVERY 


ELECTRICAL 


MECHANICAL 
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Generally, there’s not much point in 
Complet ing Our telling people how long you’ve 

been in business. But it so happens 

that the 40 years of Chemico’s 


existence also marks the period of 
greatest growth of this country’s 
huge chemical industry. Chemico is 
proud of its part in the development 
of this industry . . . a development 
that required more than a little 
pioneering courage. 

They say that “Life begins at 40” 
because that age combines seasoned 
judgment with youthful vigor. 

At this 40th Anniversary Chemico 


certainly offers experience, initi- 
ative and the assurance that you 


Year of Service can, as always, depend upon the 


promise in our slogan: 


a t the Che mical Industr “Chemico plants are profitable 


investments” 


Ean <a 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N.Y. 


CABLES: CHEMICONST, NEW YORK 
TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS L1D., LONDON * CHEMICAL CONSTRUCTION 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 
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Struthers Wells standard equipment is available for the 
direct or indirect heating of process fluids, in any range 
of commercial size or temperature requirement. 

Direct fired heaters are used to heat a wide range of 
fluids, including petroleum oils, organic chemicals, 
steam superheating and gas heating. 

Indirect heating systems utilizing circulating mediums 
as Dowtherm, salt or other fluids, are used to heat 
process vessels to elevated temperatures. 

Electrically heated circulating systems are available 
in smaller sizes. 

High thermal efficiencies may be secured with 
Struthers Wells fired heating system; complete units are 
supplied including safety devices and temperature 
control. Trouble-free operation has been proven by 
hundreds of installations. 

Our new Bulletin C-45 is available to prospective 
users on request; please write on your letterhead. 
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“WORK HORSE” LINEUP of totally-enclosed, fan-cooled Tri- 
Clad* motors under topping units meet rigid requirements 
for continuous processing and safety. Cast-iron frame con 

*Registered Trade-mark of General Electric Company 


System-planned electric equipment 


struction helps protect punchings, windings, and rotating 
parts from dusts, moisture, and corrosive atmospheres. Each 
motor has a matching explosion-proof push-button station 


these compact G-E units are factory-assembled and shipped 
ready to install. They're simple to operate and maintain 
because of a fast, vertical-lift system of breaker removal 


COMPACT, OUTDOOR METAL-CLAD SWITCHGEAR in fore- 


ground is the main distributing point of power to Union Oil's 
Wilmington refinery. Providing primary circuit protection, 
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TOTALLY-ENCLOSED, CLASS 1 GROUP O G-E MOTORS are EXPLOSION-PROOF motor starters have cast-alloy enclo- 
designed for corrosive and hazardous refinery locations sures, helps protect against hazards. They are centralized on 
like these two Tri Clad units driving transfer pumps. one rack for easy accessibility and a better distribution system. 


helps keep throughput high at Union 


CENTRALIZED G-E LIMITAMP CONTROL, lo- 
cuted in a non-hazardous area, starts and 
protects motors driving refinery equipment. 


Two new topping units at Union Oil's Wilmington refinery 
kept on-stream by G-E power and drive equipment 


Recently, the Union Oil Company wound up a $27,000,000 expan- 
sion program at their Wilmington, Calif. refinery by putting two new 
20,000 bb!.-per-day topping units and the nation’s largest vacuum 
flasher into action. 

To help maintain this output on a continuous basis, Union Oil 
and General Electric engineers co-ordinated all drive and power 
distribution equipment — “‘system-planned” it to the plant’s specific 
processing needs. 

G-E application engineers, experienced in refinery practices, are 
ready to assist you and your consultants in planning an efficient 
electrical system. 

TO HELP CUT YOUR POWER DISTRIBUTION COSTS be sure tosee the 
new full-color sound slidefilm, “‘The Vitai Link.” It’s another G-E 
‘‘More Power to America’’ program. Ask your G-E apparatus sales 
representative to arrange a showing. General Electric Company, 
Schenectady 5, New York. toa? 


Engineered Electrical Systems for Petroleum Refineries 


GENERAL @@ ELECTRIC 





IMPORTANT FACTS ABOUT 
MIDWEST WELDING FITTINGS 


They are more ductile and have 
greater bursting strength than 
seamless pipe of comparable 
analysis. 


They enable you to cut all pipe 
in exact accordance with design- 
er's drawings. They are accurate 
and uniform. 


The line is complete and varied. 
It gives you greater latitude in 
design and permits improve- 
ments and economies impossible 
to attain otherwise. 


Midwest originated and developed the Long (| 
Tangent Elbow, the Reducing Elbow, Saddle, 

Sleeve, Shaped Nipple, and Lap Joint Stub End 

with large radius and heavy forged lap. 


JONES & LAUGHLIN STEEL CORPORATION 
SuPPLy DIVISION 


Serving The United States and Canada 
General Offices: Tulsa, Oklahoma 
J&L Tubular Products and Wire Rope 
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You will Dump High Costs, too.. 


. .. when you install the Dempster-Dumpster 
System of Bulk Materials Handling 


Manufacturers over the nation have learned 
to eliminate the costly and inefficient method of 
handling bulk materials with conventional dump 
trucks, drivers and loading crews. You can equip 
one truck with a hydraulically operated Demp- 
ster-Dumpster. Then, inside or outside buildings 
at convenient accumulation points, you simply 
place detachable Dempster-Dumpster Containers, 
in capacities up to 4 times that of conventional 
dump truck bodies, with each designed to suit 
the materials to be handled—be they solids, 
liquids or dust . . . hot or cold . . . bulky, light 
or heavy. Containers shown at left, all handled 


PICK UP Be 


by one Dempster-Dumpster, are only a few of 
the many available or that can be built to meet 
your needs. The Dempster-Dumpster, operated 
by only one man, the driver, serves scores of con- 
tainers . . . one after another, as shown below. 

You climinate trucks standing idle. You 
eliminate re-handling of materials. You eliminate 
loading crews. You increase efficiency, sanita- 
tion and good plantkeeping with this Dempster- 
Dumpster System—the lowest cost method of 
bulk materials handling ever devised. Write to 
us for complete information. Manufactured ex- 
clusively by Dempster Brothers, Inc. 


DEMPSTER BROTHERS, 524 Dempster Bldg., Knoxville 17, Tennessee 
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simplicity: 

uses no Mercury; a rugged pneu 
matic balance transmitter, it 
has few moving parts needs 
practically no maintenance 


wide range: 
readily adjustable in the field 
for ranges from 0 20 to 0 200 
inches of water 


simple calibration: 

easily calibrated with weights 
no curves or tables needed 

1 Ib. equals 10° of water 


Compe stiede ik catuls / 


withstands overloads: 
takes many times rated pressure 
without loss of accuracy or 
damage to working parts. 


for use with miniature 


instruments: 

converts pressure differential at 
the metering orifice into a pro- 
portional air pressure for trans- 
mission to remote indicators, 
recorders or controllers. The 
ideal companion for Tel-O-Set 
miniature instruments. 








temperature range: 
handles fluids at temperatures 
as high as 350° F 


versatility: 
available with or without non- 
bleed pilot booster relay. 


sensitivity: 
responds rapidly to quick 
changes in flow. 


easy installation: 
lightweight, compact unit is 
readily mounted anywhere. 








For flow measurements— 
the HONEYWELL 
DIFFERENTIAL 
CONVERTER 


is better than ever 


New CONSTRUCTION features now make the 
Honeywell Differential Converter, more than 
ever, the standard of performance for remote 
measurements of flow and differential pressure. 


It’s more accurate than ever . . . has improved 
linearity of response. It’s more stable, with a 
larger dashpot and heavier oil to smooth out 
spurious line fluctuations. And it’s even more 
rugged . . . can take overloads of many times 
normal pressure without damage to the dia- 
phragm or impairment of precision. 


More than ten thousand Honeywell Differential 
Converters have been installed on an ever 
broadening variety of applications . . . on pipe- 
lines, in conjunction with graphic instrumenta- 


tion, and in scores of other uses which need 
accurate, flexible remote transmission of meas- 
urements. 


You can see what’s behind this industry-wide 
acceptance, by checking the Differential Con- 
verter’s outstanding features described on the 
opposite page. You can find out even more by 
testing it yourself, under any operating condi- 
tions your plant may present. And for a per- 
sonal discussion of your individual process 
requirements, call your local Honeywell sales 
engineer . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division,Wayne and Windrim Aves., 
Philadelphia 44, Pa. 


REFERENCE DATA: Write for new Bulletin 2290, “Honeywell Differential Converters.” 
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Honeywell 
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1, WE LIMES LIFE SAVERS because they're good. Life Savers 
Corporation had the problem of exactly determining candy 
moisture content required 1°F temperature control —- 
found this accuracy in Fenwal All-Purpose THERMOSWITCH © 
unit. Cost of control was low — results excellent. 


3. A PENWAL THERMOSWITCH CONTROL may solve your 
problems, too. Its external, single-metal shell expands or 
contracts instantly with temperature changes, making or 
breaking enclosed electrical contacts. Compact, highly re- 
sistant to shock and vibration, Fenwal THERMOSWITCH units 
have solved hundreds of otherwise costly problems. 


2. PARAFFIN BATHS are important physical therapy equip- 
ment. For safety, temperature must be held within close 
limits. Makers of Dickson Paraffin Baths selected Fenwal 
THERMOSWITCH devices as entirely dependable and accurate 
in controlling heating unit. 


4. SEND FOR THIS NEW CATALOG [or complete explanation ot 
the unique THERMOSWITCH unit. Also ask for more detailed, 
illustrated discussions of the problems above. Fenwal engi- 
neers Will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure 
and other variables. Write Fenwal Inc., 102 Pleasant Street, 
Ashland, Massachusetts. 


THERMOSWITCH®* 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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Thermodynamic 
STEAM TRAP 


this new trap 
virtually eliminates maintenance 








SOLID STAINLESS STEEL DISC 
ACTS AS VALVE HEAD 


HERE’S HOW IT WORKS! 
JA 








Air and or condensate raise valve seat disc 
A, discharge thru E. When steam follows, 
greater velocity causes it to strike body at 
H thus building up pressure in chamber F. 
This causes disc to seat, closing tube B. As 
pressure in F decreases by condensation 
and leakage thru slot J, pressure in tube B 
raises disc und cycle is repeated. 

The Sarco Thermodynamic Trap has 
proved successful on steam mains und sep- 
urators: headers and soot blower pipes; 
engine and turbine stop valves, separators 
and casing drains; alternate heating and 
cooling applications. 


ACTUAL SIZE 


A solid stainless steel disc— practically 
indestructible —is the only moving part! 


M* striking feature of the Sarco 
Thermodynamic Trap is its 
simple maintenance-free design. 
There's only one moving part —a 
solid stainless steel disc that practi- 
cally lasts forever. There are no 
other moving parts to wear out or 
cause trouble. 

Condensate, air and steam act 
directly on the disc valve which 
opens to discharge condensate and 
air — snaps shut to contain steam. 
There are no mechanical devices 
required to operate valve (see dia- 
gram at left). That means practi- 
cally endless trouble-free operation. 

? 


Other advantages: small size, 
easy installation, not affected by 
shock or vibration, immunity to 
corrosive elements with all wearing 
parts stainless steel, same valve head 
and seat for all pressures to 600 psi 
and temperatures to 950° F, 

Check these advantages to your 
own satisfaction at absolutely no 
cost. We'll send you a trap for free 
trial. All you do is fill out the cou- 
pon and mail it in. 


SARCO COMPANY, Inc. 


Empire State Building, New York 1, N.Y. 


Sarce Company, inc., Empire State Bidg., New York 1, N.Y. 





Gentlemen: Please send me a Sarco Thermodynamic Trap 


for free trial, requirements as checked 


MAIL COUPON 
TODAY FOR 


Bt Tce Wrese 


For installation on 





FREE TRIAL 

















city 








Profit-building answers to Modern 


...examples of the wide variety of heavy-metal equipment designed 
and built by Alco to meet today's demands in petroleum and 


petrochemical processing . . . results of Alco Experience 


... gained through many years of designing and building heavy- 


metal equipment for refining and processing companies the 


world over... and Alco Facilities ... capable of handling 





economically an extremely wide range of metal-fabricating 


operations ... of meeting strictest customer specifications. 
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NEW 25 SPINDLE DRILLING MACHINE at Alco’s Dunkirk plant typifies the special equipment that enables 
Alco to produce profit-building answers to almost any processing problem. Spindles take drills up to 1-in. in 
diameter, pierce steel tube-sheets and support plates up to 4-in. thick at optimum speed. 
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AIRCOOLERS solve the problem of efficient, economical heat dissipation in arid regions. Here, at a Wyoming 
gas plant, each of two batteries of two specially designed Alco units cools 125,500 Ib per hr of lean solution 
(175 psi, 200 F) at a rate of 4,920,000 Btu per hr—a total of 251,000 Ib and 9,840,000 Btu per hr. 





AMONG THE MANY ALCO UNITS now in service at Shell Carib- 
bean Petroleum Company's new refinery at Cardon, Venezuela, 
are the pressed oil flashtower and pressed oil stripper. With a 
daily capacity of 170,000 bbl, Cardon is the largest refinery 
on the South American continent. 


As the first step toward profit-building answers to your own proc- 
essing problems, contact your nearest Alco Products Sales Repre- 
sentative today. Offices in Dunkirk, New York, Chicago, Los Angeles, 
Kansas City, Houston, Tulsa, and Beaumont. 


REFINER 


PETROLEUM 


February, 1954 


SPECIAL MONEL CONDENSERS, fabricated by Alco for Atlantic 
Refining Company’s Philadelphia plant, boost efficiency in the 
manufacture of “‘Ultrawet” synthetic detergent. Monel construc- 
tion guards against corrosion by the dilute hydrochloric acid 
produced in the vapors. 


ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, N. Y. 
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One important part of Catalytic’s balance and versatility is a large 
staff of process engineers whose broad experience is available to 
you in the chemical, petrochemical and petroleum industries. 
They can serve you as an extension of your own personnel or as 
a total service. 


Catalytic has been instrumental in the development of many new ~~ | il 
processing techniques for the chemical industries. Among other —_ 
things, our wide experience in the field of the moving bed proc- --|  - 
ess may help you with its new and varied applications—a ver- Q 
satile modern method for carrying out chemical reactions or 
separations. After the process design is developed, Catalytic is 

equipped to carry out mechanical design and to deliver and a ' 
construct a facility. We welcome your inquiries. : ty 


CATALYTIC #8... = 


CONSTRUCTION COMPANY poe ty maid 
1528 WALNUT STREET, PHILADELPHIA 2, PENNSYLVANIA 


in Canada: Catalytic Construction of Canada, Limited: Sarnia, Ontario 


CATALYTIC ON-TIME... ON-BUDGET SERVICES for the chemical, petrochemical and oil refining industries 
Process Design Economic Studies Engineering Procurement Construction Piant Operation 
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Project Analysis 
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QUENCHED NUT 

The Bethlehem Quenched Nut is 
no ordinary nut, but is definitels 
superior in every way. It is made 
from 0.40 to 0.50 carbon steel, and 
is forged and extruded in a forming 
die, then quenched and tempered. 
This manufacturing procedure per 
mits the nut to develop the full 
strength of any stud or bolt with 
which it may be used. 
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CONTINUOUS-THREAD STUD 


Here's the big reason why the 
Bethlehem Continuous Thread 
Stud resists premature fatigue fail 
ure —there’s no pomt of thread run 
out anywhere on the stud. Therefore 
severe stresses cannot hit at any one 
point. Instead, they are eflectively 
distributed along the stud’s working 
length. The stud is made from car 
bon or alloy steels, and comes plain 
or heat-treated. 


Bolting Trio Resists Fatigue Failure.. Minimizes Down-Time 


The three fasteners shown above are 
ideal for operations involving high 
temperatures or high pressures, or 
both. This is because of the effective 
battle they put up against premature 
fatigue failure. 

The trio, consisting of the Beth 
lehem Continuous: Thread Stud and 
two Bethlehem Quenched Nuts, 
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have the ability to stay on the job 
for long periods of time. They min 
imize downtime, and thus effect 
worthwhile operating economies. 
Both the Bethlehem Continuous- 
Thread Stud and the Quenched Nut 
are made in a range of sizes so wide 
as to meet virtually every need. If 
you'd like to discuss their use with 


a Bethlehem representative, drop a 

line to the nearest Bethlehem office. 

BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor; Bethiehem Steel Export Corporation 


ptTHdeH ey 


STEEL 





ELECTRIC MOTORS 


oe. the choice of leaders 
in industry 


Type JP, non-ventilated. 
Explosion-proof. ’ 
through 1'4 hp. 


Type JP, totally-enclosed fan-cooled. 
Explosion-proof. 2 to 250 hp. 


for extra protection against corrosion 
SPECY Waser CAST (RON FRAME MOTORS 


Here are stock motors specifically designed for 
use in chemical plants, oil fields, refineries, steel 
mills—for rugged industrial applications where 
dust, dirt, moisture, or corrosive vapors are 
present. 

These motors are totally-enclosed in corrosion- 
resistant cast iron and all parts exposed to the 
atmosphere are of corrosion-resistant material 
—including the nameplate. They feature com- 
pletely protected laminations... special varnish 
treated windings...and a running shaft seal. 


WAGNER ELECTRIC CORPORATION 


Wagner Cast Iron Frame Motors are available 
in fan-cooled standard and explosion-proof 
types in ratings from 2 to 250 hp, and in non- 
ventilated standard and explosion-proof types 
in ratings from 2 through 14% hp. Wagner 
Bulletin MU-132 gives complete information. 


A skilled Wagner engineer can help you select 
a Wagner Motor to meet your most exacting 
specifications. Call the nearest of our 32 branch 
offices, or write us. 


ELECTRIC MOTORS 
TRANSFORMERS 


6458 PLYMOUTH AVE., ST. LOUIS 14, M0.,U.5.A. INDUSTRIAL BRAKES 





BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


AUTOMOTIVE 
BRAKE SYSTEMS— 
AIR AND HYDRAULIC 
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In the picture above ‘‘Century’’ APAC in 34” 
thickness is being secured in steel channels for 
the ceiling. It 1s an all-purpose building material 
made in 4’ x 8’ sheets from asbestos 

fiber and portland cement. These practically 
indestructible materials give APAC many 


exceptional and desirable qualities. 


It cannot burn, rot, or corrode. It is completely 


resistant to rain, sun, and temperature change. 
Vermin cannot damage it. Although it takes 
decorative colors well, you never have to 


give it a protective coat of paint. 


~! ALT / 
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A 


gives you more—much more— 
for your building dollars 


It goes up fast, too! Workmen find the large 
sheets easy to handle. Special sizes or shapes 
can be cut on the job. . . no special skills or 
tools are required. And ‘“‘Century’’ APAC has 
almost no limit to its usefulness: it serves 
for both exteriors and interiors, 


walls and ceilings. 


Before you give the “go-ahead” on your 
company’s next building project, find out 
if “Century’’ APAC couldn't do the job 
best and at lowest cost! See your 

K&M distributor for complete 
information, or write directly to us 


Nature made asbestos... 


Keasbey & Mattison has made it 


serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY e AMBLER e PENNSYLVANIA 
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WALWORTH 


Cast Steel Gate Valves 


Series 150 and 300 
Wedge Gate — Outside Screw and Yoke 





es 
~ 


Gland clearances are such that stem 
cannot be scored if gland should be 
tightened unevenly. 

Deep Stuffing Boxes in all sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated. 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion — they’re tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring -- hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bearing yokes are 
available. On valves 5 inches and 
larger, by-passes can be furnished. 


terrmereeacret 


Gate Valves. 


. For Series 600 and higher, we recom- 
eta etd mend Walworth Pressure-Seal Steel 
a 9 


ry 


ba, f Na ig Aad f tary information on pao 
_ Yast Steel Gate Valves, see your | 
Sectional view of Sestes S88 Walworth distributor, or write: 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. ¥. 











DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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TURBO-MIXER 


GENERAL 


\ y 


TURBO-MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


re} MU) 
= iy Turbo-Mixer 


R.D.C. Column 


Rotary Disc Contactor 
for Liquid-Liquid 
Counter-current Extraction 
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Six years of data and design development in 
the laboratory, pilot plants and industry 
have demonstrated the superior features of 
this practical counter-current and gravity 
flow extractor. The R. D. C. extractor offers: 


1. high volumetric efficiency 

2. high throughput capacity 

3. simplicity of construction 

4. no interstage or external settlers 
5. low power requirements 

6. flexibility of operation 


May we assist you in the solution of your extrac- 
tor problems? Our laboratory facilities are avail- 
able for evaluation of your extraction system. 


Demonstration model—used to show hou *Lisuund anive Sell Oosckepanes Combats patent 
the R.D.C column actually operates 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. La Salle St., Chicago 90, Illinois + Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT:—DRYERS * EVAPORATORS 
DEWATERERS * TOWERS + TANKS + PRESSURE VESSELS 
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REFINING INDUSTRY 


Equipment—Materials—Processes 











21st (1954) EDITION 
Now Off the Press 


Choose a product. You'll 
locate it easily, quickly in 
the Refinery Catalog. 





Hundreds of manufac- 
turers have filed their 
catalogs in this equipment 
information guide. The 
NEW 21st Edition is more 
useful, more complete 


than ever. 


Your Guide TO WISE BUYING DECISIONS 


THE 
UNIVERSAL 


ERY CATALOG Ee 
fe] tile) a te): 


REFINERY 
BUYERS 
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3 
the ALL-CURVE, directed 
flexing, corrugotion.* 


COLD HEATING 





LONG-LIFE FEATURE 


PROPORTIONAL 
DEPTH of corru- 
gation for each 
range of diameters 
ond troverse.** 


Badger Directed Flexing Self-Equalizing Expansion Joints give exceptionally long service life, proof 
of which has been well established in the City of New York where more than 4,000 of these Badger 
Joints are installed in the underground steam lines of the largest district heating company in the world. 


* The exclusive all-curve directed flexing corrugations and matching equalizing rinas 
distribute the flexing stresses over the entire area of all corrugations. 


** For each range of diameters there is a carefully calculated depth of corrugation 
with a defined limit of traverse. 


Each Badger Expansion Joint is originally designed with the proper number and depth of corruga- 
tions for maximum flexibility and service life at full rated traverse. 


Remember — when you want long trouble free service in your distribution system, there is no sub- 
stitute for the proper number and depth of corrugations. COMPARE BEFORE YOU BUY and to be 
sure you get the best, specify “BADGER”. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 
230 BENT STREET * CAMBRIDGE « MASS. 
February, 1954—-PetroLeumM REFINER 





They are on our payroll... 


but they’re working 
FOR YOU 


om 


HE engineers at National Tube have a big job to do. Look over the list of analyses. Then get in touch with us. Our 
engineers will cooperate in getting the analysis that will insure 
you utmost efficiency coupled with the most economical perform- 
: gi. ance. Write to National Tube Division, United States Steel 
ing specialists, What’s more, they are backed-up by Corporation, 525 William Penn Place, Pittsburgh 30, Pa. 
National's “experience file”—a collection of case histories 


They're here to solve your tubing problems. They 
excel at their jobs, these engineers, because they are tub- 


dealing with practically every condition or combination 

of conditions in the book. These case histories are the re- 

sult of 60 years’ work on tubing problems, and contain National Tube’s 24 different steel tubing analyses: 

the answers to just about every known type of refinery 

tubing service. ,; Carbon 5 Cr, 4 Me 27 Cr 
Phrough this long, varied experience National has im- Carbon, 4 Me 5 Cr, %4 Me, 11% $i 19-8 

proved pipe and tubing to such a degree that we are now Y% Cr, 44 Me 7 Cr, % Me 18-8 Ti 

able to offer you seamless tubing, condenser tubes, heat 1 Cr, 4 Me 8 Cr, 4 Me 18-8 Cb 

exchanger tubes, and refinery piping in a selected group 1% Cr, 4 Me ' «8 Cr, 1 Me 18-8 Mo 

of 24 different analyses. Fach of the 24 analyses has been 2 Cr, 4 Mo 9 Cr, 1 Me 25-20 

performance-proved to meet the specific requirements of 2% Cr, 1 Me 12Cr 

corrosion and oxidation for which it is recommended. Other 2% Cr, 44 Mo, % $i 12 Cr, Al 

chemical compositions are also available in tubular prod- 3 Cr, 1 Me Ms ed 

ucts and a wide variety of high temperature problems 

are presently under study. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA, 
(Tubing Specialities) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S NATIONAL SEAMLESS PIPE AND TUBES 
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The Mail Box... 





Manpower Requirements 


Dear Editor: 

Your article on the survey of Inspec- 
tion Practices and Problems in the Jan- 
uary, 1954 issue of Perrroteum RE- 
FINER was very interesting 

I am associated with inspection work 
in one of the larger refineries in the 
Philadelphia area and = theretore ex 
tremely interested in this subject 

Careful review of your article revealed 
one point on which | had some diffi- 
culty understanding. This is Table 1. 

I would appreciate it very much if 
you would explain this table and if you 
would submit figures for manpower re- 
quirements for various crude capacities 

John W Jeaston, Ir 
Philadelphia, January 19 


Due to a typographical error, the 
figures listed for small refineries are in 
error by one decimal place, and should 
have read as follows: 


Office and clerical workers: 0.05 
Graduate engineers: 0.04 
Potal in Department: 0.10 


Thus, according to Table 1, the man- 
power requirements for the various sized 
refineries listed by Reader Beaston are 





MANPOWER 
Total in 
Crude Capacity Clerical Engineers | Department 
14,000 07 0.6 | 1.3 
20,000 10 0.8 | 19 
45,000 23 3.2 | 6s 
85,000 2.6 | 43 11.9 
125,000 3.8 6.3 17.5 
150,000 ; 4.5 | 75 210 


Inspiration AND Data 


Dear Editor: 
Congratulations on the Petrochemical 
Process Handbook section of the No 
vember, 1953, issue of the Prrroteum 
REFINER which arrived just as I was 
preparing a test for my chemical engi 
neering calculations class. Two of the 
flow sheets provided the inspiration 
(and data) for two test problems, And 
believe it or not, the data proved to be 
consistent! So, special thanks from a 
teacher tor a fertile source of problems 
Frank A. Anderson, Chairman, 
Chemistry and Chemical Engineering 
University of Mississippi 


Unkind Words Unsaid 


Dear bditor: 
Kindly send me eight reprints of the 
Kenneth A. Kobe series (PretrRoLeUM 
REFINER, January, 1949-December, 
1951) entitled “Thermochemistry for the 
Petrochemical Industry.” Inclosed is $8 
The data contained therein have 
proved of valuable assistance to us in 
our graduate laboratory here at Mon- 
tana State College, and the two copies 
that we have available are beginning to 
vet rather dog-eared and worn, We have 
decided therefore that many unkind 
words about each other would not be 
said wo each of us had our own copy 
Gordon Ro Smith 

Bozeman, Montana 





| 
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to solve petroleum 
painting problems 









Special painting problems take specialized paints 
to solve them. Whether your needs are for unusual 
resistance to chemicals . . . moisture . . . exposure 
... other special requirements . . . there’s one 
simple way to find sound, up-to-date recommen- 
dations based on continuing research and broad 


gAnce? petroleum industry experience. 


That way is to call on Sherwin-Williams. 
Latest recommendations covering all types 
of petroleum applications are contained in 
Brochure No. B-770. Write for your copy. 


E? 
esistAne The Sherwin-Williams Co., Petroleum 


Division, Cleveland 1, Ohio. 
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YOU CAN TURN OVER 6 million gallons quickly, smoothly, and 
uniformly with LIGHTNIN Side Entering Mixers. Thousands of 
these units, in sizes from | to 25 HP, are at work blending 


* storage tanks. 


of ri; ~ 
e pty) 


4 ; 


* 
cd straight-run gasolines, adding TEL, blending lube oils, mixing 
ie gas oils prior to cracking, controlling bottom sediment in crude 


How to be on safe ground 
when you plan for fluid mixing 


A refinery engineer recently found he 
had been allowing two hours for a 
mixing operation that, when correctly 
done, took 15 minutes. 

Why take chances with fluid mixing 
—when it’s so easy to be sure you're 
right? 

You can get the right data-answer 
for any fluid mixing problem —quickly, 
without cost or obligation—by hand- 
ing the problem to your LIGHTNIN 
Mixer representative. 

He eliminates guesswork and risk, 
by giving you an unqualified guarantee 
of successful results. 

His approach to your problem is 
sound, fundamental—yet fully in step 
with today’s processing methods. 

His recommendations are based on 


25 years of research and field experi- 
ence on thousands and thousands of 
applications. 


Save on upkeep, too 


He can show you the way to mainte- 
nance savings you may never have 
thought possible with fluid mixers. A 
sensible program for reducing ma- 
chine obsolescence, and keeping re- 
placement costs low. 

Before you select a fluid mixer for 
any purpose, find out how much time 
and effort you can save by checking 
first with Mixco. Get the facts now on 
the LIGHTNIN guarantee that protects 
you unconditionally. Call in your 
LIGHTNIN representative—or write us 
today. 


--o- oT ee eee red 


([] DH-50 Laboratory Mixers 

[[) DH-51 Explosionproof 
laboratory Mixers 

C) B-102 Top Entering Mixer 
(turbine and paddle 
types) 

(_] 8-103 Top Entering Mixer 
(propeller type) 

() B-104 Side Entering 
Mixers 

oO B-106 Condensed Cota- 
log (complete line) 

(CD) 8-107 Mixing Data Sheet 


([) 8-108 Portable Mixers 
(electric and air driven) 





>~--———_ 

or at i is 
CAUSTIC TREATING and other mix- 
ing jobs become fast, efficient opera- 
tion with turbine-type LIGHTNIN 
Mixers. You can mix, blend, suspend 
solids, get intimate gas-liquid and 
liquid-liquid contact, in open tanks or 
closed pressure vessels with these 
units. Standard sizes from | to 500 
HP provide hundreds of power-speed 
combinations. 





FOR TANKS up to 3,000 gals., con- 
tinvous or batch mixing, pipeline 
mixing, there ore 30 LIGHTNIN pro- 
peller-type models to choose from. 
Sizes “4 to 3 HP. 


OPEN TANK becomes an efficient 
mixing vessel when you cadd a 
LIGHTNIN Portable Mixer. Over 30 
models, electric or air driven. Sizes 
Ye to 3 HP. 


MIXING EQUIPMENT Co, ne. ‘a> L/QAP 0/07 


164 Mt. Read Blvd., Rochester 11, N. Y. 
in Canada: William & J. G. Greey, Ltd., Torento 1, Ontario 


Please send me, without obligation, catalogs checked at left. 
Nome Title 

Company 

Address 


City Zone State 


Nxers— 


GET THESE HELPFUL FACTS ON MIXING 
LIGHTNIN Catalogs contain practical 
data on impeller selection; sizing; 
best type of vessel; installation and 
operating hints; full description of 
LIGHTNIN Mixers. Yours without obli- 
gation. Check and mail coupon today. 


MIXCO fivid mixing speciolists 
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HAVE YOU ever wondered how 
Spending a company goes about deciding 
The Dollar the best way to spend its capital 

funds! An insight into how one 
company does this was given recently by Horace 
G. Hill of The Atlantic Refining Company before 
the American Management Association’s annual 
finance conference. According to Hill, a series of 
three steps is necessary to make the decision: 

First, there is the long range forecast— nor- 
mally covering five years. Before it can carry any 
weight, it must have the approval of line execu- 
tives, staff departments and financial manage- 
ment. Kach of these departments pins down some 
of the phases of the forecast. 

Second, the current budget must be prepared. 
The procedure is much the same as for the long 
range forecast. Staff departments contribute iso- 
lated projects and specific questions; operating 
management submits more detailed projects in 
such form that they can be checked by their 
monthly performance; financial management 
makes the decision on the tentative plan, Adjust 
ments reconcile all viewpoints. 

Third, the semi-performance report on projects 
that have been operating for a few years is con- 
sidered. Here, performance is checked against 
past forecasts. Is the operation doing as well as 
expected? What effect will changing conditions 
and markets have on its future? Should additional 
capital funds be channeled into this operation? 
These are the questions that must be answered. 

Careful consideration of how capital funds are 
spent may mean the difference between progress- 
ing, standing still or sliding back. 


SOMETIME AGQO, the stall 
of PerroceuM REFINER wrote 
P a small booklet entitled “How 
Revelation Perroteum REFINER articles 
\re Selected and Should Be Written.’ 

From the numerous requests received for this 
booklet, we know that it is being used. It is prob- 
ably being used more as an atd in technical writ 
ing than in telling our readers just how the ar- 
ticles in the REFINER are chosen. 


An Editor’s 


PETROLEUM REFINER 


‘ 


Believe us, they are not simply taken “over the 
transom,” nor are they simply the “pearls” cast 
at the conventions, congresses, and other technical 
meetings (not that there are not some darn hot 
papers at these get-togethers). Rather, they are 
the results of a lot of work (both pen and foot) 
on the part of both our authors and of our staff. 

Why not pick up the little booklet and look in 
the front? We think you'd be interested in what 
you will find there. If you don’t have a copy, 
write us, 


THE NATURAL GAS in 
dustry received a pleasant 
surprise when the Supreme 


Natural Gas 
Good News? 
Court agreed to define how 


much jurisdiction the FVC had over natural gas. 
Under an earlier affirmation of a Circuit Court of 
Appeals ruling this country’s natural gas producers 
were faced with price regulations. 
The consequence of such regulations are bad and 
ill-advised when viewed from the long range point 
of view of both consumers and producers. 

The earlier decision was that under the Natural 
Gas Act the Federal Power Commission has juris 
diction over gas sold to interstate yas transmission 
companies for resale (State of Wisconsin vs FPPC. 
Nov. 30, 1953, in the so-called Phillips Petroleum 
Company case). Thus, it would appear, the FP’C 
was obliged to regulate the field price received 
by the producers. 

Future gas supplies would be imperiled by gov 
ernment control of field) prices. Control of tield 
prices would destroy the incentives to find and 


government 


develop new gas reserves. Natural gas production 
cannot be regulated on a utility basis. Public utili 
lies are protected against competition by franchises 
or certificates of convenience. Not so with the natu 
ral gas companies; theirs is a highly competitive 
business, the risks are yreat and there is ne assur 
ance of investment returns. 

We recommend you read “Natural Gas for the 
Future” by Hines TH. Baker, president of the Hum 
ble Oil & Refining Company.We have not seen a 
better discussion on government regulation and 
artificial control, 
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What you will want to know about the 
ANTIOXIDANT SWEETENING PROCESS 


Since antioxidant sweetening offers many advantages, the 
chances are that you are looking for all the available technical 
information on the subject. 
J Your Copies of the above booklets 
In answer to a number of requests, Du Pont has prepared a , 
, Pec , : can be obtained from any of the 
comprehensive booklet on antioxidant sweetening. It contains . bi 
: : " : ’ Du Pont Petroleum Chemicals Divi- 
more information on this subject than ever before published ; ; ; 
7 sion regional offices listed below. 
in one volume. 
Economy Features—The booklet presents information on 
how you may reduce your treating plant operating and equip- 
ment costs through Du Pont Antioxidant No. 22 as a sweeten- 
ing agent. It also shows how you may eliminate loss in gaso- 
line or octane number through the use of the process . . . as 
well as sweeten and inhibit your product in a single step. 
The booklet also gives many helpful hints on controlling 
the operational variables involved and on getting best results 
without adverse effects on your product. “eonerot 
In addition, a briefer, 4-page folder outlining the advan- Better Things for Better Living 
tages of antioxidant sweetening is also available from Du Pont. :: a 
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NEW YORK, N. ¥.—1270 Ave. of the Americas Phone COlumbus 5-3620 

Re gional f CHICAGO, tit 8 So. Michigan Bivd Phone RAndolph 6-8630 
- TULSA, OKLA 1611 So. Baltimore Avenue Phone Tulsa 5-5578 
HOUSTON, TEXAS—705 Bank of Commerce Bidg Phone PReston 2857 
LOS ANGELES, CALIF —612 So. Flower St Phone MAdison 1691 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 
Petroleum Chemicals Division * Wilmington 98, Delaware Offices: ( 


IN CANADA. Canadian Industries Limited—-Toronto, Ont.—Montrea!l, Que. —Calgary, Alta 
OTHER COUNTRIES Petroleum Chemicals Export—Nemours Bidg., 6539-—Wilmington 98, De! 
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CONSIDERABLE improve- 
ment occurred recently in 
Critical item heating oil stocks Ww hich left 
gasoline as the principal dis 
turbance to the industry's economic position. 

Recent cold weather reduced much of the ex 
cessive quantities of distillate fuel oil previously 
held in storage. If cold weather continues the next 
two months, the fuel oil situation will) show 
further improvement. On January 16, distillate 
inventories totaled 9924 milhon barrels, 11 million 
barrels higher than a year ago. Hlowever, just a 
month ago they had been 17 million barrels higher 
than they had been a year earlier. 

Some slight upward adjustments in distillate 
fuel prices during January were highly encourging. 
although the advances were not sufficient to cover 
earlier price shading. 

Supplies of gasoline are rapidly becoming ex 
cessive and are beginning to exert downward pres 
sure on prices. Lower prices already have been the 
result in some areas, \ny further substantial ad 
ditions to inventories could easily and quickly 
result in widespread reductions, which would do 


Gasoline the 


damage to the industry's economic position. 

At Mid-January, U.S. motor fuel inventories 
totaled 165142 million barrels, highest level in his 
tory, being even greater than the peak of 163 
million barrels reached in March, 1953. Gasoline 
will continue to accumulate in storage until the 
end of March, when the heavy demand season will 
normally begin. Unless the rate at which gasoline 
is being put into tanks is sharply reduced during 
February and March, stocks will certainly be 
boosted to burdensome levels. 

In the face of this darkened outlook, the refining 
industry has continued to produce nearly 3%) 
million barrels of gasoline daily, or near record 
levels. February will prove to be a critical period, 
as consumption will drop to the vear’s lowest level 


TAX BILLS tor transporta 
tion will rise before long and 
Just a Stake it is urgent that taxpayers 
in all brackets, especially the 
petroleum industry, have a sound understanding 
of the nation’s vital transportation needs, Recent 
reports point out that America hasn't been up to 
date m its road work since 1936, when it used 
public works to relieve an acute depression. Mean 
while, car and truck registration has risen by nearly 
27 million. Before the war it was estimated that 
there would be 44 million vehicles on the road by 
1900. But the figure has already reached 55 million. 
\ rise to 8O million is predicted during the next 
25 years. 
\n adequate highway 


More Than 


network for this vast 
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number of cars calls for an expenditure variously 
estimated at thirty billion dollars to over one 
hundred billions. Will a big investment in im- 
proved transportation facilities pay off? The 
answer lies in the fact that one out of seven 
persons employed in the U. S. has a job in the 
field of highway transportation. In retail trade, 
one out of every five dollars goes for some auto 
motive product or service. Add to this picture the 
defense angle and there's a pretty convincing case 
for a concerted drive on this problem. 


AMONG THE INDUS 
TRIALISTS who think 
there is little basis for talk 
of an impending recession ts 
Paul G. Hotlman, chairman of the board of Stude 
baker Corporation, In an article in the New York 
Times Magazine he cites the following as “14 posi 
tive facts”: 

1. The average income of the American wage 


14 Reasons 


For Optimism 


earner is at its highest peak. 

2. Employment is at an all-time high of 63 mil 
lien, 

3. Individuals have been saving & percent of 
their after-tax incomes since 1950, compared with 
> percent in 1940. 

4. Banks are averaging 50 percent of their de 
posits in loans as compared with 25 percent in 1940. 

5. Scheduled tax reductions are expected to pro 
vide individuals and corporations with $3.3 billion 
in additional “spending money.” 

6. Unemployment compensation and similar eco 
nomic “props and supports” have been enormously 
increased, 

7. U.S. productivity is roughly equal to the com 
bined output of all of the rest of the peoples of the 
world, 

8. Industrial horizons are still expanding at a 
remarkable rate. 

9. So-called basic industries are continuing to 
maintain strong foundations under the economy. 

10. Governmental spending will likely reach $70 
billion in the coming year. 

11. Local, state and federal governments will 
have to apply themselves to a great backlog of 
necessary public works in the years immediately 
ahead. 

12. The speculative excesses that have preceded. 
and to many minds have largely precipitated, the 
depressions of the past, are absent 

13. American population increases, discounting 
war, are anticipated averaging 2.7 million new con 
sumers annually. 

14. “Giuarantee” factors, such as mortgage stabil 
ization and secured bank deposits, make recur 
rence of some past evils unlikely if not impossible 





Are You Paying Too 


Much Income Tax? 


Perhaps, unless you are familiar with recent 


developments. Here are some important ones. 


A. E. AIKMAN, Magnolia Petroleum Company, Dallas 


INCREASED FEDERAL income tax 
rates have led taxpayers into a closer 
acquaintanceship with allowable de- 
ductions to minimize their taxes. And 
that has resulted in some interesting 
developments and, perhaps, expansions 
in the field of income tax deductions. 

The Internal Revenue Code pro- 
vides that all ordinary and necessary 
expenses incurred in carrying on a 
trade or business are deductible, in- 
cluding salaries, rent and _ traveling 
expenses while away from home,' but 
some recent significant developments 
are of especial interest. 


instruction Costs. Ordinarily, edu- 
cation are not deductible as 
business expenses, but there are sig- 
nificant exceptions. In one case, a 
lawyer attended a taxation institute 
away from home and deducted as a 
business expense tuition fee, traveling 
expenses and cost of board and room 
while away. The deduction was up- 
held on the ground that this “was a 
way well adapted to fulfill his profes- 
sional duty to keep sharp the tools 


he actually used in his going trade or 
2 


costs 


business. 

The cost of attending summer school 
has been held a deductible business 
expense where it was necessary for 
taxpayer to do so in order to maintain 
her teaching certificate.’ One recent 


9? 


case held that cost of additional in- 
structions in library science was a 
properly deductible business expense 
by a librarian.* 


Entertainment Expense. Such ex- 
penses are generally deductible as 
business expenses if incurred in efforts 
to acquire business. An employe prop- 
erly may claim such deductions where 
he is expected by his employer to en- 
tertain at his own expense. The indi- 
vidual taxpayer deducts such expenses 
from income to compute his 
adjusted gross income. 

A recent Tax Court decision has 
indicated that an individual taxpayer 
who stands the entertainment cx- 
penses may deduct, as regards his 
own meals, only that portion of the 
cost of his meal which exceeds that 
which he would normally pay.* The 
entire cost of the meals of those en- 
tertained is fully deductible. If com- 
pany or employer pays the entire 
entertainment expense, then thery is 
a fuli deduction by the company or 
employer. 


gross 


Social Club Expenses. Earlicr, the 
government took the position that 
social club dues and expenses paid 
by individuals were categorically non- 
deductible as business expenses. How- 
ever, recently the courts have allowed 
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© if the purpose of joining 
a club is to secure business 
or clients, at least a per- 
centage of such dues and 
expenses are deductible, 
the courts have ruled 
recently. 











at least a percentage of such dues 
and expenses as deductions if purpose 
of joining the club and incurring the 
expenses was to secure business or 
clients. If the employer pays such 
dues and expenses for the employe, 
such items generally are fully deduct- 
ible by the employer. 


Employe Benefits. Salaries and 
wages paid to employes are, of course, 
ordinary and necessary business ex- 
penses deductible by the employer. 
However, employer-provided benefits 
other than salaries and wages may be 
deductible. 

For instance, the employer may de- 
duct as a business expense amounts 
contributed to employes for rehabili- 
tation where damage and _ injuries 
were incurred by employes and their 
families in a tornado.'? Moreover, 
such payments to employes do not 
constitute earnings and need not be 
reported as income by the employes. 

An employer also may deduct as a 
business expense the cost of purchas- 
ing, renovating and improving a rec- 
reation lodge which it conveyed to 
its foreman’s association for use by 
all employes."* 

These types of expenditures are 
considered ordinary and necessary 
business expenses incurred by the 
employer to help maintain and im- 
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® Anindividual who 
stands business enter- 
tainment expenses 
may deduct only that 
portion of the cost ex- 
ceeding what he would 
normally pay for his 
own meals. 





© Traveling expenses 
have been allowed 
only for overnight 
business trips. But re- 
cent decisions have 
held that an overnight 
stay isn’t necessary to 
make such expenses 
deductible. 








prove employe welfare and merale 
and, therefore, essential to proper 
functioning of a business enterprise. 


Travel Expenses. Internal Revenue 
Service has allowed travel expenses 
while away from home on business 
only in instances where the taxpayer 
is away overnight. It may be that this 
rule will be relaxed to some extent, 
since two recent decisions'* have held 
that an overnight stay is not necessary 
to make such expenses deductible. 


Depreciation Deductions. Recently, 
Internal Revenue Service announced 
its policy with reference to deprecia- 
tion deductions."® As of May 12, 1953, 
the personnel of the Revenue Service 
are instructed generally not to dis- 
turb depreciation deductions as 
claimed by taxpayers except “where 
there is a clear and convincing basis 
for a change.” This policy is to apply 
to all years open under the statute 
of limitation. 

In following this policy, employes 
of the Service are to consider facts 
and arguments presented by the tax- 
payer with respect to obsolesc ence, as 
well as to repair and maintenance 
policy of the taxpayer. Adherence to 
this policy by the IRS should prove 
helpful since the method and rate of 
depreciation is admittedly a tough 
problem and often one which is based 
on facts peculiar to a particular 


taxpayer. 


Other Developments. [included in 
the types of expenditures held to be 
business deductions are: payment of 
a penalty to the holder of a mortgage 
in order to secure a release of a mort- 
gage 


on business property’ and. loss 
incurred on purchase and sale of gov- 
bonds where wis 


ernment taxpayel 
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required to pledge such bonds as 
a guarantee ol 


contract."* 


performance of a 


Development Expenditures. As a 
complement to the above mentioned 
deduction, the Revenue Act of 1951 
also permits a taxpayer to deduct or 
defer any expenditures incurred for 
the development of mines or other 
mineral deposits (other than oil or 
gas wells). 

However, there is no limitation as 
regards such development expense 
deductions as in the case of explora- 
tion expenses. 


Non-Business Deductions. It has 
been held that “interest” may include 
carrying charges paid in connection 
with installment accounts.’* A tax- 
payer may also deduct as interest the 
amount of a discount which is in ef- 
fect prepaid interest. For example, if 
a taxpayer gives a note for $500 to a 
bank and receives only $475, the $25 
difference is interest deductible in the 
year the note is repaid, if the tax- 
payer is on a Where, 
however, the note is payable in in- 


cash basis.'" 
stallments, prepaid interest is pro- 
rated over the number of installment 
periods so the portion attributable to 
each installment is considered as paid 
when the installment is paid.” 

The Code 
mits a taxpayer to deduct so much of 
dental 
of his adjusted 


Internal Revenue per- 


his medical and expenses as 


exceeds 3 percent 
gross income, but the amount of the 
deduction shall not $1250 


multiplied by the number of exemp- 


CXC eed 


tions, or $2500, whichever is the lesser. 

Travel and living 
may be deducted if they are “pri- 
marily for and essential to the rendi- 


expenses costs 


PerroLeEuM REFINER 


tion of the medical services or to the 
prevention or alleviation of a physi- 


cal or mental defect or illness.” In 
this connection, cost of sending a de- 
pendent to and maintaining him in 
another climate been held) de- 


ductible as medical expenses.*! 


has 


There are many different types of 
expenditures which constitute busi- 
ness and non-business income tax de- 
ductions, The recent developments 
represent some of the significant case 
holdings and government rulings of 
recent years, which may or may not 
indicate a trend or trend towards a 
more realistic approach to the field of 
deductions. However that may be, it 
is best for each taxpayer to study his 
expenditures and apprise his tax con- 
sultant not only of the amounts but 
also their nature. Otherwise a definite 
tax advantage could be lost forever. 
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Stainless steel processing tank .. . 
built, inspected, tested, delivered 


May we show you our shops... by 


mail, Just send us your name on 


your company letterhead for copy 


of our latest catalog. 
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aw fabrication of tanks and pressure vessels is our business, our 
entire business! Need a tough alloy autoclave with 2144” walls? A 
Hastelloy reactor? A stainless steel kettle? A column or tower? Come to 
Nooter first, where fifty years of experience in custom fabrication are 
ready to serve you. Nooter will build your biggest, most critical pieces 
of equipment... and stay with your job until it’s ready to go on-stream. 
Full responsibility for building, and, if required, for erection at your 
plant. You can design your equipment, schedule installations and 
process expansions with confidence . . . with Nooter custom fabrication. 


CORPORATION 


Steel and alloy plate fabricators and erectors . . .“ Boilermakers’ 


1404 South Second Street « Saint Louis 4, Missouri 
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Process flow sheet for Ferndale retinery 


Northwest Soon to Get No. 1 


General Petroleum’s $35 million Ferndale re- 


finery will be the first full-scale plant in an area likely to 


become a major refining center. 


The VPacite Northwest, an area om 
which several large oil companies are 
either building or planning to build re 
fineries, will this year wet its first full 
scale oil refinery. General Petroleum 
Corporation, western affiliate of Socony 
Vacuum Oil Company, Inc., has an 
nounced that its $35 million installation 
now under construction at Ferndale, 
Wash., will be completed by or sooner 


than Auwust, the target date set when 
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construction began on the plant im May, 
1953 

Located on Puget Sound, the refinery 
is being built by Bechtel Corporation 
on an &50-acre site about 100) miles 
north of Seattle. In addition to building 
the plant, Bechtel did the engineering 
and design work 


Output. The Ferndale refinery will have 


a capacity of 35,000 barrels of crude oil 
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a day when it is completed, This daily 
output will break down into 16,300 bar 
rels of gasoline, 10,000 barrels of diesel 
and stove oils, 6200 barrels of fuel oil 
and 2500 barrels of light vases. ‘The 
light gases will be burned as refinery 
fuel or consumed in the refining proc 


esses 


Plant installations, l’rocessing units im 
volved in the refinery are crude distilla 
tion, thermofor catalytic cracker, ther 
mal cracker (vis-breaker with vacuum 
distillation tower), thermal reformer and 
catalytic polymerizer. Storage facilities 
for crude oil and products will have a 
capacity of 2 million barrels 


Other facilities of the plant will in 
clude a gasoline blending plant, solutize: 
and treating units, catalyst and chemical 
handling units, boiler plant, fresh water 
system, induced cooling towers, waste 
water ol separator, transformer and 
electrical distribution system, control 
laboratories, office buildings, locker 
rooms and storage buildings 
Added Feature. Whe refinery will use 
about 2 million yallons of water each 
day, most of which will eventually flow 
into Puget Sound. Before the water 
leaves the plant, however, it will flow 
through «a $1 million waste water treat 


See NORTHWEST'S FIRST, Page 213 
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Figure |. Typical boiling curves 


Designing 


Figure 2. Boiling temperature and gravity 
from 42.5°. API Mid-Continent kerosine. 


N. H. Prater, Magnolia Petroleum Company, 


Beaumont, Texas 


STRIPPERS FOR controlling flash, 
viscosity and gravities of petroleum 
fractions usually employ four to six 
trays. The number of trays are chosen 
arbitrarily since no correlations have 
been developed that would apply to 
complex mixtures of hydrocarbons. 
However, methods for estimating the 
number of trays have been worked out 
for simple mixtures and they may be 
modified to answer refinery needs. 

Petroleum fractions are character. 
ized by true boiling point curves, den- 
sity and refractive index. The true 
boiling point distillation attempts to 
separate the complex mixture into its 
individual components. The true boil- 
ing point distillation curve is usually 
smooth like Curve A of Figure 1 al- 
though under ideal conditions the re- 
sults of distillation should have ap- 
peared in the form of a discontinuous 
Curve B shown on the same figure. 

The proposed calculation method is 
based upon a true boiling point an- 
alysis although the results of ASTM 
distillations may be used as first ap- 
proximations. The width of the frac- 
tions obtained from these distillations 
determines the accuracy of the results. 
The maximum width of the fraction 
should not exceed 5 percent. The mid- 
boiling points of the fractions are 
plotted against percent overhead and 
the resulting curve is assumed to be 
made up of an infinite number of 


% 


pure compounds boiling at the indi- 
cated temperatures. The boiling point 
curve can then be divided into any 
desired number of hypothetical com- 
ponents which correspond to hydro- 
carbons normally boiling within these 
boiling ranges. A similar curve is ob- 
tained by plotting gravities of the 
fractions against the percent over- 
head. 

The number of hypothetical com- 
ponents into which the boiling point 
curve must be divided for practical 
calculations depends upon the accu- 
racy desired. For determining the op- 
eration of commercial strippers the 
low boiling portion is the most impor- 
tant one. The width of the hypothetical 
components in this portion should not 
exceed 5-7 volume percent. These com- 
ponents are obtained by means of the 
chord area method which involves 
drawing plateaus in such a way that 
the shaded areas on both sides of the 
curve balance. Each of these hypothet- 
ical components is identified by its 
average boiling point on the TBP 
curve. The volume percent of the com- 
ponents can then be read from the 
lower scale. 

The boiling points and densities of 
the components can be used in esti- 
mating the critical temperature, criti- 
cal pressure and molecular weights of 
these fractions. Critical conditions thus 
estimated are used in computing fu- 
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Figure 3. Graphical solution for the 
number of theoretical trays in oa 
stripper. 


Stripping Columns 


gacity K constants for all ranges of 
temperature and pressure. Correla- 
tions developed by Edmister’ for pre- 
dicting fugacity K constants were used 
in this work. 

The resulting information is ap- 
plied for calculating the design of the 
stripper by the Sherwood graphical 
method® modified for this purpose. 

The method was proposed by Lewis* 
and discussed in detail by Edmister.? 

The proposed modification extends 
the Sherwood graphical procedure to 
include petroleum fractions of un- 
known compositions. The term wet 
gas and lean oil used by Sherwood 
will be defined in this paper as over- 
head vapors and the bottoms from the 
stripper respectively. Since the as- 
sumed lean oil is removed as a prod- 
uct, it can be treated as being com- 
pletely denuded. After the desired 
amount to be removed has been de- 
noted on the TBC, the number of 
hy pothetical components should be de- 
termined in such a manner as to in- 
sure removal of 95 percent or more of 
the heaviest component in these frac- 
tions. This method simplifies further 
calculations which are done by trial 
and error. 

Example 
An example of these calculations 


follows. (Abbreviations used in this 
example are defined on page xxx.) 
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STRIPPING FACTOR, F, 


Figure 4. Stripping efficiencies of steam 


Use this rapid method for petroleum fractions 


to determine 


§ Steam requirement 


» Number of stages 


§ Optimum design 


Design a stripper and find steam 
rate required to produce a flash point 
of 158 F. from a 4.25° API petro- 
leum fraction having a flash point of 
108 F. The feed rate is 2900 barrels 
daily. The stripper will be operated at 


TABLE 1 
Flash Point of Residual Fraction 


Percent Flash Point 
Bottoms Test. F 


Percent Overhead 
“ jim Tos 
5 " Bi 
ww 46 
13 15s 


a temperature of $15 F. and a pres- 
sure of 25 psia. The tray efficiency 
has been determined to be 79 per cent. 
Step (1 )—find the Amount of Ma- 
terial to be Removed 
This is determined by a true boiling 


point distillation by removing a por- 
tion overhead until the desired fash 


point is obtained on the residuum. The 


results of this distillation are shown 
in Table 1. 

The removal of 13 volume percent 
of the distillate from the feed produces 
residuum of 158 F. flash point. 


TABLE 2 
Estimation of Low Boiling Hypothetical Components in Feed 


COMPONENT \PI 


Vol. Percent 


Mid Bathing 
Point, F Mol. Wt Mols. Bhi 


Mols. Ur 
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TABLE 3 
Fugacity K Constants for Hypothetical Components 
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Step (2)-—Determine the Hypo- 
thetical Component Breakdown for the 
Fraction to Be Removed 

The method is illustrated in Figure 
2 and results are tabulated in Table 2. 

The molecular weights of these hy- 
pothetical components were deter- 
mined using correlations developed by 
Smith and Watson.” The residuum is 
86.8 percent of the stripper feed or 
2900 barrels per day “< 0.868 = 2517 
barrels per day. Components A, B. 
and © were arbitrarily set at 3, 4 and 
6.2 volume percent, respectively, so 
that areas on both sides of the curve 
are equal. 


Step (3) Determine Operating 
Conditions for the Stripper 

This depends on the tower condi. 
tions from which the feed to the strip- 
per is obtained. In this case the op- 
erating temperature and pressure are 
HS F. and 25 psia, respectively, 


Step (4) Find Fugacity K Con- 
stants for Each Hypothetical Compo- 
nent, 

The results of this calculation are 
shown in Table 3. Correlations of erit- 
ical temperature and critical pressure 
against average atmospheric boiling 
point and API gravity presented by 
Smith and Watson” were used for de- 
termining critical properties of the hy- 
pothetical components. The fugacity 
coefficients were obtained from charts 
developed by Hougen and Watson 
correlating fugacity coefficients 
against reduced temperature and re- 
duced pressure, 


Step (5)  /stimate the Percent of 
kach Hypothetical Component to Be 
Removed for Obtaining 158 F. Flash 
Point Residuum 

From Table | the fraction to be 
taken overhead from the stripper is 1 
volume percent of the feed while the 
total volume of components “AT, “B" 
and “C™ are found from Table 2 to be 
13.2 volume percent of the feed. As a 
first approximation. assume that com- 
ponents “A” and “B° are completely 
removed, Components “A™ and “B” 
constitute 7 volume percent) of the 
feed. To obtain a total of 13 volume 


loo 7 percent of the 


h 
verecent, 
I ty? 


“C2 component must be also removed. 
This is shown in Table 1. 


TABLE 4 
Determination of the Overhead Fraction 


Mols. Hr 
im Feed" 


Mols. Hr 
Removed 


(Component 


* Krom Table 2 





Stripping Column Design .. . 





Step (6)—/stimate the Minimum 
Steam Requirement 

This is determined by solving the 
following equation developed by Fd- 
mister.” 


V. bk. p 
Le Kd-+2 


xX) 
y) (1) 
where the fugacity K constant is for 
the key component. The key compo- 
nent is defined as the component whose 
K value is closest to unity. In this 
exumple this is component “C.” With 
the exception of V,, all other factors in 
Equation (1) are obtained from Ta- 
bles 2. 3 and 4. By substituting these 
values into the equation, the follow- 
ing expression is obtained: 
31.45 


\ om 2 $ 178.3 


17K 3 es |  ) 
Ve 


By solving the equation the value of 
V.. is found to be equal to 89. For the 
minimum steam rate determined from 
Equation (1). an infinite number of 
trays is required. The steam rate cor- 
responding to optimum design condi- 
lions is approximately twice the mini- 
mum requirement. The steam rate for 
this example is assumed to be 178 
mole, per hour. 


Step (7)—Construct the lapor- 
Liquid Equilibrium Curve for the Key 
Component 

The curvature of the equilibrium 
curve may be estimated by determin- 
ing the amount of the key component 
in the liquid at different points and 
solving for the corresponding amount 
of vapor in equilibrium with the liq- 
uid by Equation (2). 

x (1+2Y) 


Y° K(1l-+2Y) (2) 


These points are determined for the 
conditions existing at the top, bottom 
and a middle point of the column, For 
petroleum fractions the curvature of 
the equlibrium curve is very slight 
and three points are sufficient for es- 
timating the curvature. The coordi- 
nates of these three points are shown 
in Table 5. 

The vapor-liquid equilibrium curve 
is plotted on the basis of the informa- 


TABLE 5S 
Vapor-Liquid Equilibrium Values for the 
Key Component 


Mols of Key Component in 
Liquid-X 





Mels of Key Component in 
Vapor-¥ 
—— 0 0 
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Figure 5. Interrelation of construction cnd op- 
erating costs of stripper. 


tion presented in Table 5 as shown in 
Figure 3. 

Step (8)—(onstruct the Operating 
Line for the Key Component to Deter- 
mine the Number of Trays 

The operating line is drawn as a 
straight line having a slope of 1. /V, 
and its origin at X; on the Y 0 
axis. The slope of the operating line 
- a 1.002 where L., 
V., are determined in Step 2 and 6. 
respectively. X). is found from the 
amount of hypothetical components in 
the feed and overhead as shown in 


Table 1. 
; 31.45 — 31.03 
Xi 178.3 0.001402 
The number of theoretical trays as 
determined by the stepwise method 
shown in Figure 3 is 8.7. This corre- 
sponds to 11 actual trays at 79 percent 
tray efficiency. The optimum choice of 
number of trays and steam rate de- 
pends on the cost of the column and 
the cost of steam. This is illustrated 
by Figure 5 where the two costs are 
plotted against the number of trays. 
Step (9)—Check Step 5 for the 
Percent of Each Hypothetical Compo- 
nent Removed for Obtaining 158 F. 


and 





ABBREVIATIONS 


=\ Sum of Y values for com- 
ponents (excluding the stripping 
steam) present in the vapor phase 

=X =- Sum of X values for com- 
ponents (excluding residuum) pres- 
ent in the liquid phase 

1. = Moles. of residuum 

kK Fugacity equilibrium con- 
stant at average conditions 

V. == Moles. of stripping medium 

F. Stripping factor 

kk. °= Stripping efficiency — percent 

Tr Critical temperature—°F. 

P.. = Critical pressure—psia 

VP = Vapor pressure at average 
conditions— psia 

I’ = Tower pressure—psia 

T, = Reduced temperature 

P, = Reduced pressure 

VI’. = Reduced vapor pressure 

f => Fugacity 











PETROLEUM 


Flash Point Residuum 
The steam rate from Step 6 is 178 
moles. per hour. From Step 7, 8.7 
theoretical trays are required to pro- 
duce a 15% F. flash point residuum. 
Stripping factors. F,, for each compo- 
nent are calculated by Equation (3). 
k, — KVo(1+2Y) 
ew Le (1+=X) 
where X and Y are obtained from 
Table 4. With these factors, stripping 
efficiencies for each component can be 
found from Figure 4. For example, 
the stripping factor for the key com- 
ponent is as follows: 


( 31.03 
1.43 1+ 178 


178.3 1+ 31.45 

( 178.3 
From Figure 4 the stripping effi- 
ciency is 98 percent. The results of 
these calculations are shown in 
Table 6. 


Fs = 1.42 


TABLE 6 
Determination of Overhead Fraction 


! 
| Mols.. Hr 
Removed 


Mols. Ur. | 


Component in Feed 


\ <4] ot 84 
Kh wae 1.30 
wa" ww 


$145 $131 


Table 6 shows 98 percent removal 
of the key component against 97 per- 
cent desired. This is sufficiently close 
to the desired performance and no fur- 
ther adjustments are necessary. Other- 
wise, Steps 5, 6 and 7 should be re- 
peated using adjusted steam rates. 

The information developed by the 
proposed method of stripper calcula- 
tions is used in economic studies of 
optimum design. When the tower is 
operated at elevated pressures, expen- 
sive high pressure and not exhaust 
steam must be used. The importance 
of the value of steam employed in the 
stripper increases with steam pressure. 
The information may be presented in 
the general form shown in Figure 5. 
The optimum cost corresponds to the 
minimum point on the total cost curve. 

The validity of the proposed method 
has been verified repeatedly in plant 
operation. 
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Figure 1. The various types of perforated 
urations: 


(a) With weirs and downcomers; 


How to... 


Calculate Capacities of Perforated Plates 


Widespread current interest in perforated trays stimulated this study which 
resulted in an original method for calculating vapor and liquid capacities. 


Frederick A. Zenz, |4, 
New York 


IN RECENT YEARS the petroleum 
and chemical industries have begun to 
explore anew the use of perforated 
plates in fractionation and similar 
countercurrent two-phase contacting 
operations. Nearly every clean stock 
or light ends fractionator designed 
today is provided with pierced plates. 
In contrast to earlier misconceptions 
regarding the limited range of capac- 
itv of such trays, more thorough ex- 
perimentation has shown that proper 
consideration of hole diameter linked 
with the similarity in design princi- 
ples to those underlying bubble cap 
trays permits designs of equal if not 
wider ranges of operability. 

In bubble tray design the process 
engineer contends with entrainment or 
flooding considerations as the upper 
limit and tray stability as the lower. 
In perforated plate design entrain- 
ment and flooding again impose upper 
capacity limitations while the lower 
limit on the range of operable vapor 
and liquid loads is generally governed 
by conditions leading to excessive liq- 
uid weepage through the perforations 
and onto the tray below. Such weep- 
age is a mechanism of liquid by- 
PETROLEUM 


Fehruar # 1954 


plates take these config- 


Jrocarbon Re: 


Ferforated Plate 


(oe a RT| flow 


countercurrent through 


perforations 


tions; and 


rid 


puntercurrer 


flo betweer r 
ctangs or openings 
"Turbogrid tray 


(b) Without downcomers, gas and liquid flow through perforao- 


(c) Grid tray. Countercurrent flow between rods or rectangular 


openings. 


earch. Inc 


passing leading to rapid loss of plate 
efficiency. It should be pointed out 
that the type of plate under discussion 
is one equipped with downcomers and 
weirs in which the liquid flow path is 
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identical to that on bubble cap trays. 
The perforations are intended merely 
to serve as vapor passages from tray 
to tray up the tower as though a bub 
ble cap tray had been shorn of caps 
and risers. Such conventional perto- 
rated plate is shown schematically in 
Figure | (a). In contrast. Figure | th) 
and 1(c) illustrate two other forms of 
so-called perforated plates which are 
more descriptively referred to as 
“shower decks.” In general such 
shower decks have a narrower range 
of efficient operable loadings: their 
design differs in principle from that 
of the conventional perforated plate 
under discussion here. 

A number of publications on the 
capacity and efficiency of perforated 
plates have appeared over the past 
decade, yet the data are insufficient to 
permit generalizations as to loading. 
trav spacing, and hole size relation. 
ships. Mayfield et al) presented the 
first useful bit of information for 
%ig-inch holes in the form of a table 
viving weepage limits and 18-inch tray 
~pacing limits for the air water sys- 
tem. Their data are shown graphically 
in Figure 2 in what may be termed a 
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Calculating Perforated Plate Capacity .. . 
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Figure 2. Operating characteristics for the Air-Water system on perforated plates with 3/16-in. 
holes (Mayfield). 


capacity chart based on analogy to the 
slot opening and submergence corre- 
lation for bubble cap trays. Mayfield 
etal that for other systems 
the weepage limit’ be taken as the 
vapor rate giving the same dry tray 
pressure crop as the air used in their 
tests at identical submergences, This 
procedure is exactly the same as used 
in bubble cap tray design. Before pre- 
senting additional data on the effects 
of licquicl properties and hole size let 
us first consider the generalized form 
ol perforated plate capacity charts in 
the light of Mavfield’s suggested de- 
sin procedure and then derive the 
analogous basis from bubble cap tray 


sugvest 


desiven considerations. 


Perforated Plate Capacity Charts 

A plot of hole velocity versus liquid 
lines of constant 
superimposed 


submergence with 
tray spacing 
weepage limit such as shown in Figure 
2 completely defines a capacity chart 
for a particular gas. liquid, and hole 
size, If we eliminate the eas 
density as a variable by considering 
the weepage and entrainment limits 
to be identie at equivalent: pressure 
drop conditions tequal vapor kinetic 
energies) the generalized capacity 
chart takes the form shown schemati- 
cally in Figure 3. Such a chart applies 
to a fixed hole size, liquid surface 
tension and liquid foaming tendency. 


now 


The gas pressure drop through the 
plate (for large holes of the order of 
io inch and larger) is essentially the 
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sum of equivalent liquid depth on the 
tray (weir height plus flowing crest 
height over weir plus one half the 
liquid gradient) and the gas pressure 
drop through the dry plate. The dry 
tray loss may be correlated by the 
orifice equation with the proper value 
of the coefficient: 


A~ indicated by Equation ¢2) any 
number of plates exhibiting equal dry 
tray pressure drops operate with such 


combinations of hole velocities and 
gas densities that the left hand side of 
Equation (2) is a constant. The con- 
dition of equal gas pressure drops is 
therefore equivalent to considering 
plate action to be identical at equal 
values of liquid submergence and the 
product of hole velocity times the 
square root of vapor density as de- 
picted in Figure 3. Stated in still 
another manner, liquids of equal 
foaming properties will exhibit foam 
heights correlated by the depth of liq- 
uid on the tray and the kinetic energy 
of the vapors issuing from the holes. 
It is therefore possible in design to 
predict for various liquid submer- 
gences the range of operable vapor 
rates ranging from near weepage to 
the entrainment limit for the desired 
tray spacing. Though in design work 
it is more convenient to think in terms 
of hole velocity rather than volumetric 
throughput. the ordinate of a capacity 
chart could be multiplied by the hole 
area making the generalized chart a 
plot of Quy pe versus submergence. 
For a particular hole size or plate, 
constant Q,,\/ pe corresponds to con- 
stant dry tray pressure drop for any 
gas. This is then directly analogous to 
the slot opening versus submergence 
correlation used in the design of bub- 
ble cap trays. 


Bubble Cap Analogy A\- in thie 
case of perforated plates the product 
of Q.\/pe governs the pressure drop 
through a particular cap and riser 
assembly. The cap pressure loss repre- 
sents the sum of reversal. and 


slot losses: 


riser, 


Table 1 


_ _Experimental Tray Characteristics 
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For a particular cap and riser assem- 
bly V, and V, may be expressed in 
terms of the cap vapor capacity, Q.. 
or more simply in terms of slot open- 
ing. S.. through Equation +6). Such 
procedure leads to an equation of the 
form: 


According to Equation (7) cap loss 
ix essentially a function of operating 
lot opening: the effect of tray liquid 
density is slight in view of the small 
values of the exponents on p;, and the 
normal variation in densities of most 
common liquids. The slot opening 
~ubmergence tray) spacing correla- 
tien for bubble cap trays i+ therefore 
a correlation in’ terms of cap/ P. 
Thus in Figure 4. which is the analo- 
the ordinate 
may represent pressure drop or volu- 
metric capacity for a particular cap 
and riser assembly as well as operat- 
ing slot opening. For conditions of 
equal /.P. perforated plates correlate 
in terms of volumetric capacity with 


vous plot to Figure 3. 


the product Q, \/ pa (Figuré 3) whereas 
bubble caps correlate in terms of volu- 
metric capacity with the product 
.\V pe \pr. This influence of liquid 
density in the case of bubble caps is 
not surprising since in most instances 
one boundary of the slot dimension, 
through which the vapor issues, is a 


February, 1954-—Perro.eum 
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Figure 4. Generalized correlation of operating characteristics of bubble 


liquid interface which rises or falls as 
vapor load increases or decreases. In 
contrast, the openings through which 
Vapor issues onto a perforated plate 
are fixed and independent of liquid 
movement or vapor volume. However. 
the experimental data available to date 
are insufficient to draw a definite con- 
clusion that liquid density does not 
influence the equivalent dry plate loss. 
Perhaps the ordinate of Figure 5 
should actually be Q.\/pa \ pr. More 
probable is the comparison with 
skirted bubble caps mounted flush with 
the tray floor operating at vapor rates 
~o high that the slots are fully blown 
open. Under such conditions the factor 


\/p.. is not pertinent. In either case 


cap trays 


the relatively narrow range of densi- 
ties of liquids normally encountered 
makes Q.\/ pa at present a sufficient 
correlant. On the whole the analogy 
between perforated plates and bubble 
cap trays appears to be very close: 
its final exact resolution would require 
very detailed and controlled academic 
studies with liquids of widely varving 
densities and surface tensions 


Experimental Results [1 order to 
expand upon the work of Mayfield 
and obtain a broader field of capacity 
data a series of simple air-water tests 
apparatus 
7 Sub- 
changing 


were carried out in’ the 


shown schematically in’ Figure 
varied hy 


mergence Was 
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Figure 5. Schematic arrangement of experimental apporatus for tray tests. 
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Figure 6. Operating characteristics for the air-water system on perforated plates 
with '4-inch holes 


overflow weir heights and liquid 
circulation rates. At each submergence 
the froth or foam heights were meas- 
ured at several vapor rates. In the 
preliminary exploratory study seven 
different plates were drilled. The per- 
foration diameters, plate thicknesses. 
and drilling patterns used are listed in 
Table 1. The test procedure Was re- 
peated with several liquids to explore 
mainly the efleet of liquid surface ten 
sion as well as the foaming tendencies 
of spree ihe stocks. 

Figure © presents the air-water data 
for the '4-ineh hole plate. The weep- 
ave limit data of Mayfield and Arnold 
are also plotted for comparison. Fig- 
ures 7 and & present the methyl alcohol 
and water data for the 1, and '%¢-inch 
holes. The effect of the lower surface 
tension of the aleohol manifested itself 
mainly in requiring higher hole ve- 
locities to prevent weepage. The entire 
series of tests with all five hole sizes 
resulted in a number of capacity de- 
sign charts drawn from Figures such 
as 6. 7, and & from which the follow- 
ing qualitative conclusions could be 
drawn: 

1. Lowering the surface tension of 
the tray liquid increases the weepage 
limit vapor rate. 

2. Reducing the hole 
the weepage limit. 

3. At constant hole velocity and 
submergence smaller holes permit 


size reduces 


12 


Submergence , 


5 


inches tiqud 


closer tray spacing. 

ft. Decreasing the plate thickness 
raises the weepage limit. 

®. Increasing percentage free area 
increases weepage limit and tray 
spacing. 


These conclusions coupled with ca- 
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Figure 7. Operating characteristics for the air- 
water system on perforated plates with '¢-inch 
holes. 
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Figure 8. Operating characteristics for the air-water system 
on perforated plates with 1/16-inch holes 


pacity charts for various hole sizes. 
surface tensions, and foaming proper- 
ties (Figures 2, 6, 7 and 8) permit the 
process engineer to size and specify 
perforated plates with the same degree 
of assurance now used in designing 
lubble cap trays. It is anticipated that 
efficiency studies correlated in terms 
of perforated plate capacity charts 
may eventually outmode bubble cap 
trays entirely in towers servicing clean 
feed stocks. 
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Figure 1. Diagram showing interdependence of utility facilities and main elements of cost (except labor, maintenance and repair and deprecia 
tion which are omitted for sake of simplicity). 


Calculating Engineering Economics 


> 1. Utility Costs 
2. Overhead Costs 
3. Cost Classifications 


Follow these clearly labeled and described guideposts in building up utility 
costs for new process units. 


Douglas Ss. Sherwin, * Phillios Chemical Compan y 
Bartlesville, Okla. 


ONE OF THE more vexing and 
most often compromised tasks met in 
problems of engineering economic 


address: On loun service to Offices 
Rubber, RFC, Washington 25 


* Present 
of Synthetic 
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analysis is estimating the cost of util- 
ities. This should not. indeed, be sur- 
prising, for estimating utility costs 
presents many difficulties. The util- 
ities area is fundamentally a multi- 


KEINE 


product plant. and the difficulties in 
estimating manufacturing costs for 
each of several products of an inte- 
grated plant are of course notorious. 
Moreover, the several units composing 
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Calculating Utility Costs... 





the utilities area are inter-related to 
degree seldom matched in multi- 
product plants, and this adds to the 
yeneral complexity of the problem. 
The interdependence of the various 
elements entering into the cost of util- 
ities is illustrated in Figure 1. 
Defects of Current Methods 
Utility costs should be estimated, first 
of all, with appropriate regard to 
their final importance in the study 
being undertaken. The magnitude of 
utility costs is. in certain study proj- 
ects, of no practical significance to 
the final result. Ino such vers 
much attention to the cost of utilities 
unwarrantable, but) cen- 


cases, 
is not only 
surable 

Secondly. utility should be 
estimated with due appreciation of the 
end uses which they are intended to 
serve in the study. In the economic 
analysis of a proposed new manufae- 
turing installation, for example. man- 
ufacturing costs are desirably esti- 
mated not only for capacity operation 
of the facilities but for various levels 
of output as well, As the level of out- 
put of the plant is varied, the demand 
for utility, services naturally varies. 
Where the demand for a utility serv- 
ice is below the capacity for produe- 
ing that utility. then the cost per unit 
of service will of higher 
than if the utility plant were to oper- 
ate at full capacity, Hence, if. the 
profitability of the new project is te 
be determined for various levels of 
output. it) is to know how 
the cost of utilities will vary with 
output. Henee. the apparatus used for 
estimating utility should be 
capable of providing all the answers 
necessary for the elaboration of the 
problem at hand. 

Too often. however, the treatment 
accorded to estimating utility costs 
nevleets one or the other of these con- 
A kind of schizophrenia 
seems to intrude, producing a vacilla- 
tion between the notion that’ utility 
costs are insignifeant and the notion 
that their importance does not justify 
the effort required to estimate them. 
Unfortunately for better analyses. 
these notions more often than not have 
their root in wishful thinking— no 
conscious attempt actually being made 
to substantiate either of them, As a re- 
sult, utility costs are often carelessly 
estimated in situations where they are 
truly important and are estimated in 
a framework which is not flexible 
enough to provide all the answers that 
the problem may ultimately demand. 

Suggested Pattern for Estimat- 
ing -Although it is in the nature of 
utility costs to be complicated. the 
problem of estimating them, like most 


costs 


course be 


Necessary 


costs 


siderations. 
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problems, yields readily to analysis. 
systematization, and a few practical, 
simplifying assumptions. Suppose, for 
a starting point, that a design for a 
proposed manufacturing installation 
has been completed and that the quan- 
tity demand for the various utilities to 
serve all areas of the plant has been 
established. 

To proceed with the estimation of 
utility costs. the engineering econom- 
ies group needs in addition. at this 
point: 

(1) The process flow sheet of the 
proposed utilities plant: 

(2) Material requirements and ma- 
terial transfers and recycles: 

(3) The manpower requirements 
up through the utilities foreman; 

(4) The capital cost of the pro- 
posed utilites facilities. 

The responsibility 
this information. of 
be and normally is not— the cost 
analyst’s. He must. however. work 
closely with those who are responsible 
so that he is assured of getting the 
information in the form and detail 
needed for his purposes. 

With this information at hand. the 
cost estimation can be carried to com- 
pletion. Table | provides a suggested 
framework for organizing the ele- 
ments of cost which enter into the pro- 
duction of each utility service. The 
guide for the organization of these 
tables is the process flow sheet; the de- 
tails for the tables are embodied 
the other information which it) has 
been indicated must be at the disposal 
of the engineering economies group. 

It will be quickly noted that the 
estimation of costs from this point on 
is not a straightforward derivation. 
This is entirely due to the complex 
interdependence which is the distin- 
euishing characteristic of utility costs. 
Figure | shows clearly what the prob- 
lem is. Among the elements of cost 
entering. for example. into the cost of 


for developing 


course, need not 


can be regarded as complete. 


producing treated gas are the costs of 
electric power, steam, and cooling 
water. But these costs are themselves 
dependent on the cost of treated gas. 
This situation recurs throughout ‘the 
utilities area and prevents the estima- 
tion of utility costs from being a sim- 
ple derivation from given magnitudes. 
The difficulty is not permanent. 
however; it responds quickly to the 
simple device of assuming a value for 
each of the utilities consumed in (say! 
the Gas Treater and evaluating the 
cost of treated gas produced. The 
treated gas. since it is one of the con- 
stituent= of the cost of producing 
steam. is then charged to the steam 
plant at this tentatively estimated cost. 
With very little experience. it is pos- 
sible to make educated guesses for the 
values which have to be assumed, 
that the over-all effect of any error on 
the final cost of the utilities will be 
of no practical significance. Moreover. 
it is easy to determine from a glance 
at the table whether the effect is sig- 
nificant or not. Of course. in the event 
that a very poor guess is made in re- 
spect to a cost element which is a major 
constituent of the cost of the utility. 
then the assumption will have to be 
revised on the basis of the newly com- 
puted figure in the manner common to 
all trial and error computation. One 


can confidently expect. however. that 


this will happen rarely and that on 
the infrequent occasion when it does 
happen. a single revision should suf- 
fice to give the necessary accuracy. 

With this general approach. the cost 
of each utility service can be esti- 
mated. There are, however, still a few 
loose ends that have to be tied before 
any guide for estimating utility costs 
These 
have reference to methods of handling 
low pressure steam, steam condensate 
return. and depreciation. 

Low pressure steam is best handled 
as if it were a by-product of the power 
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plant’ which indeed it is. It is in the 
nature of a by-product that its cost of 
manufacture cannot be determined, ex- 
cept in an artificial way. In the pres- 
ent instance, if power is to be gener- 
ated by the expansion of high pres- 
sure steam, low pressure steam is the 
result. Properly speaking. no cost of 
manufacture attaches to it, But it does, 
quite obviously, have a value. and this 
value is assignable as a credit to the 
power plant. The question then be- 
comes “what logic governs the value 
of low pressure steam?” 

Opinion may differ on the answer 
to this question, My recommendation 
would be that, to the extent it is us- 
able in the plant, it be assigned the 
same value as high pressure steam. This 
may seem a remarkable suggestion in 
view of the fact that low pressure 
steam obviously does not possess the 
same potentialities as high pressure 
steam for various heating services or 
for generating additional power. But 
“potentiality” for serving these fune- 
tions is not the same thing as being 
called upon to fulfill them, and so long 
as there are services that low pressure 
steam can satisfy. its availability has 
the effect of reducing the consumption 
of high pressure steam. To the extent 
that low pressure steam cannot be uti- 
lized, of course. its value falls to the 
value of steam condensate less the cost 
of condensing it. 

Opinions differ also in regard to 
methods of dealing with steam conden- 
sate return, According to one view. 
condensate should be assigned a value 
1954 
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TABLE 1 
Framework for Estimating Utility Costs 


WATER TREATER 


GAS TREATER Boiler Feed Water 











and operate as a charge against the 
steam plant. If this method is em- 
ployed, condensate can be given a 
value based on the reasoning that it 
is the equal of boiler feed water in 
respect to chemical treatment. and su- 
perior in respect to enthalpy and 
(probably) pressure. The additional 
value of condensate can then be de- 
rived by estimating the cost of fuel 
and power representing the difference 
in quality between the boiler feed 
water and the condensate, The con- 
densate is then charged to the steam 
plant at this cost and operates as a 
credit to units in other areas of plant 
which have discharged condensate. 

The advantages of this method of 
handling condensate return are, how- 
ever, of dubious value, except in cer- 
tain circumstances--of which an ex- 
ample might be in the event steam is 
being supplied to a unit from which 
return of condensate is either dispro- 
portionately low or forgone because 
uneconomical. The projected sale of 
steam across the fence to another com- 
pany when the return of condenate is 
not provided for is a further example. 
Generally, however. Little is to be 
vgatned by going to the extra trouble 
of attributing a value to steam = con- 
densate. Simplicity is served— with- 
out loss of accuracy if the conden. 
sate is regarded as having no value 
and is treated, consequently, neither a= 
a charge to the steam plant nor as a 
credit to other areas of the manufae- 
turing plant. 

A word. finally, about depreciation. 
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Cooling Water 


STEAM PLANT POWER PLANT 


Quantity $ Unit $ Day] Quantity $ Unit $ Day] Quantity $ Unit $ Day} Quantity $ Unit $ Day] Quantity $ Unit $ Day 








Depreciation is included in Table 1 
in two places: as part of maintenance 
service costs and, again, as a charge 
for the decline in value of the utility 
facilities due to wear and obsoles- 
cence, But although provided for in 
the table, it is optional, and a mat- 
ter almost of personal preference, 
whether it is handled in this way. It 
may be handled instead by including 
the depreciation expense for the two 
items in one figure together with de- 
preciation on process facilities and 
other fixed capital. Tf so handled, it 
must naturally be excluded from costs 
of providing utility services. The ad- 
vantage of treating them as indicated 
in Table 1 is that, since depreciation 
is a fixed charge, variations in cost 
due to variations in level of output 
are more sharply emphasized, The 
advantage of excluding depreciation 
charges from Table | and handling 
in a single account is that less work 
is involved. 

Note on Estimating Mainte- 
nance Cost) Like the utilities area 
of a manufacturing plant, the main- 
tenance department is a producer of 
services for the other areas of the 
plant. This suggests that the cost of 
supplying maintenance services can be 
estimated in a manner similar to that 
which is proposed here for estimat- 
ing utility costs, The procedure would 


involve setting up on paper the esti- 
mated Manpower, capital equipment, 
and services requirements of the main- 
tenance department and estimating the 
expenses of these requirements. 
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At editorial conference .. . 





Refiner Makes 1954 Plans 





Petroleum Refiner editorial conferees gathered at Cherry Valley Ranch, |. to r. seated: Henry Haley, Cleve Lee, George H. Meason, R. L. Dudley, 
EB. McCormick, David Bonner and Dudley Penick. Standing: Al Reese, Bob Spann, Silas Ragsdale, Gilbert Wilson, Bob de Sombre, Dave Willis, 
Tom Nelson, Bob Phillips, Warren Baker, John McKetto, A. L. Burns, Bill Dudley, George Gibbs and Don Rawlings. 


TOPNOTCHIL THINKING,  fellow- 
ship and food - these were the ingre- 
dients liberally mixed by the six indus- 
try guests and 18 staffers who enjoyed 
Publisher R. L. Dudley’s own brand 
of West Texas hospitality at the recent 
REFINER editorial conference, An an- 
nual affair, the conference is designed 
to make Prerroneem REFINER an 
even better bargain for the readers by 
inviting the eritical analysis of guests 
who have come prepared to point up 
the way for better service to our 
readers. 

Based on the theory that if you 
want to know what a reader is think- 
ing, ask him, the conference's success 
depends entirely on the selection of 
guests. The group this year were ex- 
cellent contributors, and included: F. 
Bb. MeCormick, Cosden Petroleum Cor- 
poration, Big Spring, Texas; Henry 
Haley with Wyatt C. Hedrick Com- 
pany, Houston; George H, Meason 
from Humble Oil & Refining Com- 
pany's Baytown, Texas refinery; Cleve 
Lee with Celanese Corporation of 
America, Bishop, Texas; David Bon- 
ner from Gulf Oil Company’s Port 
Arthur plant; and Dudley Penick of 
Magnolia Oil Company's Gasoline 
Plant division, Dallas. 

Naturally the decisions made at the 
conference are our secret but) you 
will shortly see the results in future 


issues of the REFINER. The guests 
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were furnished with a copy of the 
avenda well in advance of conference 
time and invited to solicit the opinions 
of fellow employes. This they did, and 
came well armed with bouquets and 
brickbats. 

One conference session was devoted 
to analyzing the strength and weak- 
nesses of the last 12 issues. -were we 
covering the technical fields properly, 
which of the articles were outstanding 
and which might be classified as poor. 
Another session lit into the regular de- 


Cleve Lee and his deer 
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partments. The guests had all found 
the newly inaugurated “As Manage- 
ment Sees It” of help to them, like the 
“Quick Look” section, but thought our 
“Who's Meeting” department needed 
pepping up. 

Discussion waxed hot and heavy on 
such special problems as the advan- 
tages and disadvantages of series arti- 
cles, policies on publishing conven- 
tion papers, and how long is an article 
before it is too long. Plans for the 
future were given a heavy going over 
and the guests gave their opinions on 
ideas for prospective symposia, special 
issues, and new features. 

It wasn’t all work and no play at 
Cherry Valley Ranch, The guests and 
editors went on early-morning and 
late-afternoon hunting jaunts into sur- 
rounding hills where deer and turkey 
abound. But better results were ob- 
tained around the conference table this 
year than in the deer blind. Some 
blamed the scarcity of game on the 
unseasonable weather. Others said the 
deer and turkey toms were just smarter 
than editors and refiners. But one 
happy hunter was Cleve Lee, whose 
5-point buck is shown in the photo. 

The conference was a howling suc- 
The guests were generous in 
both praise and censure and their 
recommendations will shortly be mani- 
fest in better articles for REFINER 
readers in 1954. 
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Figure 1. Jet compressor installed on gas wells of Chicago Corporation near Kingsville, Texas. The compressor is 
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Put high-pressure gas to work with .. . 





Gas Jet Compressors 


circled in the photograph 


Low cost, no moving parts, simple to maintain; gas jet compressors can use 


the energy in high-pressure gas to compress low-pressure gas. 


George R. Fletcher, Worthington Corporation 


Harrison, N. J. 


GAS JET COMPRESSORS can 
use the energy stored in high-pressure 
gas to compress low-pressure gas. In 
many instances, their re- 
markable economics for the pipe line 


use offers 


and refining industries. 

The gas jet compressor is the new- 
est addition to the family of devices 
which includes perfume atomizers. 
paint sprayers, automobile carburetors 
in which a gas at a suitable velocity 
is forced past a small opening, suck- 
ing into the gas stream the perfume, 
paint or gasoline. 

As can be seen in Figure 2 
jet compressor is an exceptionally 
simple device consisting of only four 
parts: A suction chamber, a nozzle 
extension, a nozzle, and a diffuser. 

In operation when gas at high pres- 
sure is allowed to expand freely 
through a converging diverging noz- 
zle with very smooth walls to a lower 
pressure the expansion occurs with al- 
most no increase in the entropy of 
the gas. (For the purpose of this dis- 
cussion the presence and effect of 
shock waves occurring where the flow 
is supersonic will be ignored.) As a 


the gas 
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result, for any but small pressure 
drops, the expanded gas discharges 
from the nozzle at very high velocity 
and at a temperature very much 
lower than that of the initial gas tem- 
perature. 

Velocities of OOO to 
WOOO feet per second for steam jet 
ejectors, the parent of the gas jet com- 
pressor, and of 2000 to 3500 feet per 
second for gas jet Compressors are not 
unusual. Areas adjacent to high veloc- 
ity flow are usually areas of low pres- 
sure, This can be explained kinetically 
by stating that the surrounding sur- 
faces of the high-velocity jet picks up 
and carries along those molecules of 
the surrounding medium which enter 
the stream due to their normal molec- 
ular motion. The loss of these mole- 
cules leaves an area partly deficient 


the order ot 


in molecules, or an area of low pres- 
sure. New molecules of the surround- 
ing medium move in and are as 
quickly entrained by the high-velocity 
jet, thus creating a flow of the low 
pressure gas into the jet. 

The high-velocity gas jet carrying 
with it large quantities of entrained 
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low-pressure gas enters the diffuses 
where the properly shaped passage- 
ways convert the velocity energy of 
the gases into pressure energy some- 
what in centrifugal gas 
compressors. The diffuser is really the 


as is done 
heart of the compressor. ‘The success 
of the jet compressor, the degree of 
efficiency obtained, lie chiefly in the 
correctness of the 
of the diffuser. It can be seen in Fig- 
ure 2 that, as in the nozzle, there are 
converging, then diverging passage- 


internal contours 


ways. 

Obviously tremendous amounts of 
energy can be relased when a gas is 
expanded in a suitably designed noz- 
zle. However, when a gas is throttled 
as in a choke, the potential energy is 
wasted since no useful work is pro- 
duced in the throttling process. ‘This 
same wasted energy, if used in a jet 
compressor, gas expander or similar 
device, could furnish much useful 
work of compression 

There are many situations in which 
it is desired to mix two gas streams 
one at high pressure and one at low 
and end with «a single 


pressure up 
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Gas Jet Compressors .. . 





stream at some intermediate pressure, 
A few examples of real or projected 
installations of this kind will illustrate 
the possibilities 

A large utility company for years 
compressed its manufactured vas toa 
street pressure of about 10 pounds 
per square inch gauge by means of 
motor-driven centrifugal compressors. 
In recent years the company also 
throttled large quantities of natural 
gas from a transmission line to the 
same street pressure, mixing the two 
gases to maintain a definite British 
thermal unit value. 

When 


place the old compressors with new 


it became necessary to re- 


ones Capable of higher discharge pres- 
sures, a study of gas engine-driven 
angle compressors, gas expanders and 
gas jet compressors indicated that gas 
jet compressors would be able to pro- 
vide the necessary compression at a 
considerable saving in initial costs, in- 
stallation cost and operating costs. 
The final installation consisted of two 
parallel sets cach of six gas jet com- 
pressors. One set has capacity to 
compress approximately 100 million 
standard cubic feet per day from a 
few inches water gauge to about 18 
psig, using about 200 million scfd of 
natural gas at 115 psig as motive gas. 
The other set, of similar capacity. re- 
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Figure 2. The gas jet compressor is simple in that it consists of only four parts: a suction chamber, 
@ nozzle extension, a nozzle and a diftuser. 
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ceives gas discharged from the motor- 
driven compressors at 9 to 10 pounds 
gauge and discharges it to pressures 
up to 25 or 26 psig. This second set 
of jets is used only when the required 
street pressure is above 18 psig which 
is expected to occur less than one per- 
cent of the time. 

The motive energy used in the jet 
compressors cost the utility company 
nothing since the natural gas was de- 
livered to it at a pressure even highet 
than the 115 psig jet compressor de- 
sign. The cost of operating the 3000- 
horsepower motor drive of the cen- 
trifugal compressor became a cleat 
saving. 

Another use of a gas jet compres- 
sor was made by an oil and gas pro- 
ducing company operating a mechan- 
ical compressor, compressing natural 
gas from 1000 psig to approximately 
2800 psig. Some of the 2800 psig gas 
discharged from the compressor was 
used as the motive fluid in a gas jet 
compressor to compress some natural 
gas at 250 psig into the suction of the 
same mechanical compressor at 1000 
psig. When the gas supply for this 
jet compressor disappeared, the unit 
was installed on some gas wells near 
Kingsville, Texas, for experimental 
purposes. The installation is shown in 
Figure 1, The gas jet compressor is 
the small item in the middle from the 
triple flange to the next pair of flanges 
to the right. 

Another gas jet compressor instal- 
lation under discussion is in a recy- 
cling plant which has gases at 2000, 
1500, 900 and 600 psig. Use of the 
compressor would be to form a single 
stream at 1000 psig or higher. Pre- 
liminary calculations show that more 
than sufficient energy is available 
from the two higher pressure gases 
for the compression. 

In another installation 500 psig nat- 
ural gas was used in a gas jet com- 
pressor to remove refinery gases from 
a trap at 5 psig and compress it to 
50 psig. Also a small gas jet compres- 
sor is being built to compress gas 
leaking from the seals of a centrifugal 
compressor into the suction of the 
centrifugal compressor. Gas dis- 
charged by the centrifugal compres- 
Other 
examples can be given, but the afore- 


sor is used as motive fluid. 
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Figure 3. Ice formation leaving compressor nozzle and entering the 
diffuser of an unheated compressor. 


mentioned should be sufficient to 
illustrate the variety of situations in 
which jet compressor has potential 
use. 

Gas jet compressors are incxpen- 
sive especially when compared to 
other types of compressors. For ex- 
ample. a single unit to compress 10 
million scefd from 600 psig to 800 or 
900 psig would cost less than $5000 
When multiple duplicate units are 
used the cost per unit drops appre- 
ciably, since design and engineering 
charges form a large part of the cost 
of this equipment 

Installation costs are likewise very 
No. building, heavy foundation 
or other protection is required, Under 


kc mw. 


most circumstances the jet. compres- 
sors can be treated almost like a 
flanged tee in a pipe line. They must, 
however. be accessible for periodic 
Inspec tion. 

Unde: 
equipment requires almost no servic- 


normal circumstances this 


ing or maintenance, particularly if 


constructed of suitable materials. For 


use with sweet, dry natural gas for 


continuous service. carbon. steel is 


satisfactory. Where the gases are wet 


and sour and the use will be inter- 


mittent or on standby service, alloy 


construction is required 
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To partly balance these apparently 
overwhelming advantages. the gas jet 
compressor is not an efficient device. 
Entrainment, a basic ingredient in 
the mechanism of the jet compressor, 
is an inefficient process. In addition, 
a large part of the energy available 
from the expansion of the motive gas 
must be used in recompressing the 
motive gas back up to the discharge 
pressure. The over-all efficiency ts 
usually of the order of 20 percent. 

This relatively low efficiency limits 
the number of situations in which the 
jet compressor can be used. However, 
when high efficiency is not manda- 
tory, the great advantages of low cost 
and low maintenance inherent in 
these devices are worth considering. 

It was that the 
expansion of the high-pressure gas in 


mentioned above 
the nozzle occurred almost: isentropi- 
cally and that as a result the gas dis- 
charging at high velocity from the 
nozzle was at a very low temperature 
to 400 
F when expanded to a pressure below 
0.18" Hy. absolute will turn partly 


Even steam initially at 300 


into ice. Such an ice formation is 

shown in Figure 3. leaving an ejector 

nozzle and entering the diffuser. 
Such ice 


jet Compressors and interfere with its 


formations occur in gas 
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Figure 4. Same nozzle and diffuser shown in Figure 3, but with a heated 
nozzle to prevent ice formation. Note the build-up on the unheated 


diffuser. 


operation, although since the quan- 
tity of condensible material present 


in most gases is less than in steam,. . 


the amount of solids formed is also 
less. ‘Temperatures are so low at the 
tip of the nozzle, however, that hy- 
drates or other solids do form in suf- 
ficient quantity to interfere with the 
jet operation. 

Heating the motive gas will pre- 
vent formation of solids but this is a 


rather expensive procedure. Hf the tip 
of the nozzle and the inlet to the dil- 


are heated sufficiently 
vent the that do form 
sticking and building up, satisfactory 
Steam 


fuser to pre- 


solids from 
operation can be obtained, 
jackets provided by the manufacturer 
are commonly used for this purpose 
Only a small quantity of 10 or 15 
psig steam is required, In Figure 4, 
the same nozzle and diffuser in Fig- 
3 are shown but with the nozzle 
Note 


the ice build-up on the unheated dil- 


ure 
heated, in this case electrically 


fuser. ‘The typical construction for 
steam jacketing both nozzle and dil- 
fuser of a gas jet Compressor is shown 
in Fieure 2 

A performance curve for a gas jet 


compressor can be established by 
maintaining the motive gas pressure 


at the pressure for which it was de- 
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Figure 5. At left are the curves formed by plotting the suction gas flow against suction pressure curves. At right are the curves of the points of 
maximum back pressure determined at several suction flows. 


signed by varying the suction gas 
flow and measyring the resulting 
pressure at the suction. By plotting 
the suction gas flow against suction 
pressure, curves of the shape as shown 
at left in Figure 5 are obtained. 

As long as the motive pressure is 
maintained constant and a discharge 
pressure is not imposed higher than 
that which the jet can pump against, 
this curve will be reproduced. Should 
the suction pressure drop, the capac- 
ity, or suction gas flow, drops in ac- 
cordance with this curve. If in this 
test a constant motive pressure and 
suction flow is maintained and the 
valve on the discharge line is slowly 
closed, the jet pressure will maintain 
constant suction pressure until some 
critical discharge pressure is reached. 
Any further increase in discharge 
pressure will be accompanied by an 
increase in suction pressure. The dis- 
charge pressure at which this occurs 
is called the “maximum back pres- 
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sure.” If this point of maximum back 
pressure is determined at several suc- 
tion flows, a curve of these points can 
be plotted as shown at right in Fig- 
ure 5. 

For example these curves are 
labeled as 1000 psig motive pressure. 
To illustrate the effect of a change 
in motive pressure, another set of 
curves can be drawn labeled 1200 
psig, and a third set can be estab- 
lished, labeled 800 psig. From these 
curves it can be seen that for a jet 
compressor to do its job, the motive 
gas pressure must not fall below the 
design value unless the pressure 
against which the jet is discharging 
is correspondingly lower than the de- 
sign value. Also, the pressure against 
which the jet is discharging should 
not be increased above the design 
value without also increasing the mo- 
tive gas pressure. 

Note that since the motive gas en- 
ters the unit through a nozzle, or ori- 
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fice, the motive gas flow will vary 
directly as the absolute pressure of 
the motive gas. 

Although gas jet compressors are 
capable of high compression ratios, 
the efficiency falls off very rapidly as 
the compression ratio increases, or to 
put it another way, the pounds of 
motive gas required to compress one 
pound of suction gas increases rap- 
idly. As a general rule, therefore, the 
jet compressor finds its chief appli- 
cations at compression ratios less than 
three. However, where the quantity 
of high-pressure motive gas is avail- 
able, higher compression ratios can 
be and have been obtained. 

Figure 6, showing four sets of 
curves, has been prepared to give 
some idea of how much high-pressure 
gas is required to compress gas of 
the same density to several discharge 
pressures. A jet compressor can be 
built for any of the values read from 
the curves, but these are not perform- 
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Figure 6. These four sets of curves have been prepared to give an idea of how much high pressure gas is required to compress gas of the same 
density to several discharge pressures. When the density of the motive gas and the suction gas are the same, the pound per pound ratio read from 
the curves exactly equals the ratio of the volume of motive gas per volume of suction gas. 


ance curves of a unit. 


The extra energy obtainable from 


higher motive gas pressures can be 
found by determining the number of 
pounds of motive gas required for a 


similar compression for several mo- 


tive pressures. For example, in com- 


pressing from 200 pounds per square 
inch absolute to 400 psia the required 
pounds of motive gas required per 
pound of suction gas for 1000, 1500, 
2000 and 3000 psia motive pressures 
are approximately 3.5, 2.7, 2.4, and 
by a rough extrapolation, 2.0 respec- 
tively. (Note use of absolute here. ) 

These curves are not meant to give 
exact values but to make it 
possible to determine whether a par- 
ticular project is within the realm of 
possibility. When the density of the 
motive gas and suction gas are the 
same, the pound per pound ratio read 
from the curves exactly equals the 
ratio of the volume of motive gas per 
volume of suction gas—both values 
being at standard conditions. 


merely 


When the density of the two gases 
differ, a correction must be applied 
to both the pound per pound ratio 
PerROLEUM 
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as well as the volume per volume 
ratio. The correction is relatively 
complicated so that exact values can- 
not be presented here, however, an 
approximate value can be obtained 
as follows: 


To obtain the corrected value of 
the pounds of motive per pound of 
suction gas divide the value of the 
pounds per pound from the curves by 
the square root of the density of the 
suction gas over the density of the 
motive gas. If the density of the suc- 
tion gas is one-half that of the motive 
gas, divide the pounds per pound 
value from the curves by the 
square root of one-half, or approxi- 
mately 0.71. 


The corrected volume per volume 
ratio would be the pound per pound 
ratic read from the curves (not the 
corrected pound per pound ratio) 
multiplied by the square root of the 
suction gas density over the motive 
vas density. For the example given 
before, the volume per volume ratio 
would be equal to the pound per 
peund ratio from the curves multi- 
plied by 0.71 


KEEINER 


In determining the possibility of 
applying a gas jet compressor to a 
particular set of conditions, the tol- 
lowing information is necessary and 
should be supplied to the manufac- 
turer: 

®@ Lowest: motive 
pected; 


gas pressure ¢x- 


@ lf natural gas, the density or 
molecular weight; 

@ lf other than natural gas, the 
molar composition: 

@ Mixture gas temperature and ex- 
pected variation; 

® Maximum quantity available tor 
use in jet (specify quantity as 
standard cubic feet daily 

® Suction pressure; 

® Suction gas quantity to be com 
pressed (sefd 

® Suction gas density or molecular 
weight; 

®@ Suction gas temperature; 

® Desired discharge pressure; 

®@ Some deseription of proposed ap- 
plication; 


@ 1, part load operation desirable 
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Second Ammonia Plant for Shell 


Oversized mufflers on these engine compressors reduce noise to minimum. 


ANHYDROUS AMMONIA has 
started flowing from Shell Chemical 
Corporation's new plant at Ventura. 
Calif. The plant cost approximately 
$10,000,000. Utilizing a process first 
demonstrated in Germany 40 years 
ago. methane is reacted with stream 
and air under high temperature in a 
gas reforming unit. The hydrogen- 
nitrogen mixture obtained is then 
purified before going into the final 
reaction step for combination to am- 
monia. 

The plant will have a productive 
capacity of 150 tons a day. Together 
with Shell Chemical’s ammonia plant 
at Pittsburg. Calif.. it maintains Shell's 
position as the largest producer of 
anhydrous ammonia and ammonium 
sulphate west of the Rockies. 

The bulk of Shell's ammonia pro- 
duction is earmarked for western agri- 
culture, whose use of ammonia has 
increased remarkably in recent years. 
In 1942. the Rocky Mountain and 
Pacific Coast states used a total of 
$62,206 tons of fertilizer in 1952. 
the farmers of California alone used 
750.000 tons. 

The 27-acre plant site three miles 
north of downtown Ventura was 
chosen because of the rapidly growing 
demand for ammonia fertilizer in Cali- 
fornia and Arizona and because Shell 
Oil Company's operations in the Ven- 
tura oil field offer an ample supply of 
natural gas needed in the manufactur- 
ing process without interference with 
other industrial and domestic uses. 

Frank D. Kuenzly. formerly super- 
intendent of the Pittsburg plant. will 
be manager of the new plant where 
about 110 persons will be employed. 
A native of Colfax. Calif... Kuenzly re- 
ceived a degree in chemistry from the 
University of California at Berkeley. 
He joined Shell at Pittsburg in 1951 
and has served also at San Francisco 
and Dominguez. Calif... and at Dumas 
and Houston. Texas. 

Ammonia’s most important applica- 
tion is as a fertilizer. The Ventura 
plant will also produce ammonia for 
use in industry for refrigeration, and 
the manufacture of synthetic fibers, ex- 
plosives, pulp and nitric acid. 

The most effective methods of ap- 
plying ammonia as a fertilizer were 
first developed by Shell in the 30°. 
and have been widely used since then 
in other parts of the country. These 
methods are part of Shell's trade- 
marked nitregation and nitrojection 
services which are respectively meth- 
ods of transmitting ammonia to the 
soil through irrigation water and direct 
injection. Through these services all 
Shell agricultural ammonia sold to the 
farmer is applied by trained distribu- 
tors from company-owned containers. 
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7 Do shale oils as a class have identify- 
ing characteristics ? How much varia- 

* tion in composition is there among 
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Shale oil is produced from the solid 


ZZ FESSSX GB wwy "=O organie matter occurring in oil shale 
KMS by heating it to a temperature of about 


900 F. or higher. The erude shale oil 
CTT Q0 thus produced resembles wer eset in 
that it is composed of hydrocarbons 
plus sulfur-. nitrogen-. and oxygen- 


» LLM ______¥SS derivatives of hydrocarbons, However. 
KG... J it differs markedly from petroleum in 


that the nonhydrocarbons are present 
to a much greater extent. This is par- 
ticularly evident in the higher boiling 
fractions in which. in the ease of shale 
oil, they may be the major constitu- 


WZ Rss ents. In addition. the hydrocarbons of 
ZZ A SSS shale oil show a much lower degree 


of saturation (hydrogen content) than 


Be (.. "L, LECLL those of petroleum because of the py- 
cy I} rolytic origin of shale oil. 
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20 oils analyzed have. as would 
wa sitaiagiishuitmescttacianaan he expected from the preceeding para- 


‘MMMM . graph, certain features that may be 


considered characteristic of <hale oils. 


Lacs : ae SIS Owing to the necessity of using tem- 


CUZ ; peratures of 900 PF. or higher in their 

Midd thle, + production. all of the oils contain large 

. - —_— eniien quantities of unsaturated and aromatic 

' - hydrocarbons. Also. all of the oils have 

napntna, |_| MIDDLE DISTILLATE, EOS at souumw appreciable quantities of sulfur, nitro- 

uP TO 200°C 200 -425 C¢ gen. and oxygen-containing com- 

pounds. However, in these as well as 

other properties. the oils show a wide 

range of values, Consequently. the 

Figure 1. Distillation summary for crude shale oils. characteristies of each oil must be de- 
termined individually. 























Some major variations in composi- 
tion can be correlated with the source 
of the oil shale and the temperature 
used to convert it to oil.’ The sulfur 
and nitrogen contents seem to depend 

. primarily on the souree of the shale 

Shale Oil—What Is It? from which the oil was obtained. 
low retorting temperatures the shale 
source also has an important effect on 
hydrocarbon composition of the oil, 
but an increase in retorting tempera- 
ture inereases the aromaticity of the 
oi} until an oil consisting almost en- 
tirely of aromatic compounds can be 


Analyses of ten U. S. and ten foreign shale 


oils yield a comparison with crude petroleum. 
obtained, 
The method used for shale-oil analy- 


G. U. Dinneen, Bureau of Mine: sis is adapted from the well-known Bu- 
» & ure : 
Levande, Wy reau of Mines routine method for 
analyzing erude petroleum.’ so only a 
SHALE OIL is a potential source of analyses at the Laramie Station of the brief deseription, primarily emphasiz- 
large quantities of liquid fuels. This Sureau of Mines on ten shale oils pro- “yee wines rr 
, J ‘ he . . Copy 6 i Complete report io HS 
~imple statement provokes a multitude — duced in the t nited States by different work can be obtained free by requesting 
of economic and technical questions. «method. of retorting and on ten oils | Report of Investigations 489%, Analysis 
Phe present article will discuss one of — from commercial-seale operations in 0 aa Shale Oil by RF. Stevens, 
; ’ ‘ ( ) : ” ~. Wee 
the most fundamental of these what — six foreign countries.” Under the gen- a ul dicaticn ge few : - — 
axel ‘ ‘ - . 4 * . . ! HTC ATIONLS . ’ teeth ection, 
is shale oil? The discussion will be — eral topic the discussion will cover: ("SS Burean. oi Mines, 4800) Forbes 
based on the results of laboratory such speeifie questions as: Are shale | Street, Pittsburgh, Pennsylvania 
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Figure 2. Hydrocarbon composition of distillate 
boiling below 315C 


ing the modifications necessary for its 
upplication to shale oil,’ will be given. 
The significant modifications provide 
for the apparent poor heat stability of 
shale oil; determination of the hydro- 
carbon composition, particularly olefin 
content, of the lower boiling distil- 
lates; and determination of the distri- 
bution of nitrogen with respect to 
boiling point. : 

Experimental. The procedure 
may be considered conveniently under 
the following divisions: Dehydration 
of the crude shale oil and determina- 
tion of properties of the dried oil, dis- 
tillation of the sample first at 
atmospheric pressure and then at re- 
duced pressure, and analysis of frac- 
tions from the distillation. 

Shale oil as produced contains water 
that must be removed before a satis- 
factory distillation can be made. As 
part of the water is often present as 
a stable emulsion, a system for drying 
by heating usually gives the best re- 
sults. The properties determined on 
the dried oil are specific gravity, sul- 
fur and nitrogen contents, pour point, 
and viscosity. 

Distillation of the sample is made 
on a 300-ml charge to give 14 frac- 
tions and a residuum. The first seven 
fractions are obtained at a pressure of 
about 760 mm of mercury. They are 
taken at 25 C. intervals to a final vapor 
temperature of 200 C. The other seven 
fractions are obtained at 25 C. inter- 
vals under a reduced pressure of 40 
mm to a final vapor temperature of 
300 C. The principal difference in this 
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Figure 3. Composition of distillate boiling below 
315 C. from Colorado shale oil. 


procedure from the petroleum method 
is in stopping the atmospheric distilla- 
tion at 200 C. instead of continuing to 
275 C. During distillation of crude 
shale oil, visual observation sometimes 
indicates cracking below a vapor tem- 
perature of 275 C. Although the ex- 
tent of decomposition may not be 
great, it is undesirable to risk any de- 
composition in a central fraction of the 
overall distillation. Hence, a cut tem- 
perature of 200 C. was selected both 
because it is well below decomposition 
temperatures and because the total at- 
mospheric distillate is then approxi- 
mately equivalent to the gasoline frac- 
tion. The vacuum distillation is carried 
to 300 C. to obtain the maximum 
amount of distillate without severe de- 
composition. A brief investigation of 
the heat stability of shale oil was made 
under conditions similar to those in 
the analytical method, using gas pro- 
duction as a criterion of decomposi- 
tion. The results showed that only 
small quantities of gas were produced 
below a liquid temperature of 375 C., 
which corresponded to a vapor tem- 
perature of about 310 C. 

The volume and specific gravity are 
obtained on each of the 14 fractions 
from the distillation to give the boil- 
ing-range distribution of the sample 
and a material balance for the opera- 
tion. Each of the fractions is composed 
principally of saturated, olefinic, and 
aromatic hydrocarbons, together with 
smaller amounts of sulfur, nitrogen. 
and oxygen-containing compounds. 
Correlations based on simple physical 
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properties are unsuitable for determin- 
ing the composition of such complex 
materials. Extraction of tar acids and 
tar bases by aqueous reagents followed 
by an adsorption method for determin- 
ing hydrocarbon groups is the most 
reliable technique now available for 
analyzing such mixtures.* These analy- 
ses are made on volumetric compos- 
ites prepared from fractions | to 7 
(naphtha) and 8 to 10 (light distil- 
late), as rather large samples are re- 
quired. Unfortunately, these methods 
are not applicable to higher-boiling 
distillates, so aniline point and viscos- 
ity are used for indicating the compo- 
sition of fractions 11 to 14. 

Shale oils always contain substantial 
quantities of sulfur and nitrogen. so 
distribution of these elements with re- 
spect to boiling range was investigated. 
It was found that the sulfur content of 
each of the fractions from a given oil 
was about the same as that of the 
crude oil itself. On the other hand. the 
nitrogen contents of the fractions in- 
creased greatly with increase in boil- 
ing point. Therefore, in the analysis. 
sulfur is determined only on the crude 
shale oil. but nitrogen is determined 
also on the composite fractions and 
residue from the distillation. 

Discussion The usual method of 
obtaining shale oil from the solid or- 
ganic material found in oil shale is 
by heating it to at least 900 F. in some 
type of retorting vessel. There may be 
an almost infinite variety of such re- 
torts, but they all fall into a few 
classes based on the fundamental fac- 
tor of the method used to transfer heat 
to the shale. The most important 
classes are: Heat transferred to the 
shale through a wall; heat transferred 
to the shale from combustion gases 
generated in the retort: and heat trans- 
ferred to the shale by passing previ- 
ously heated gases through the shale 
hed. One of the oils analyzed was pro- 
duced by the Swedish Ljungstrom 
process. which belongs to none of 
these classifications. This process uti- 
lizes tubular electric heaters placed in 
boreholes in the shale at regular in- 
tervals to heat the oil shale in the 
ground. The volatile pyrolysis prod- 
ucts are collected through other holes 
drilled into the shale for this purpose. 

The temperature required in the re- 
torting process results in shale oil con- 
taining substantial quantities of un- 
saturated hydrocarbons in addition to 
the saturated and aromatic compounds 
usually found in petroleum. Also. 
shale oils contain from a few tenths to 
several weight-percent each of sulfur. 
nitrogen, and oxygen. Thus shale oils 
not only differ from petroleum but. 
because of the many types of com- 
pounds they contain. have an oppor- 
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tunity for large differences 


themselves. 
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One of the more important charac- 
teristics of an oil determined in the 
analytical scheme is the boiling-range 
distribution. Figure ] summarizes such 
data for the 20 oils in terms of two 
distillate fractions and a residuum. Al- 
though grouping the data into these 
large divisions eliminates much of the 
variation, it demonstrates graphically 
that major differences exist among the 
oils. It is evident from the figure that 
in any group there are variations 
amounting to several hundred percent 
based on the lowest value shown. Ex- 
clusive of the oil from the Ljungstrom 
process, the oils have naphtha con- 
tents ranging from 2 to 40 percent and 
residuum values of 12 to 60 percent. 
These differences appear to be due to 
a combination of retorting variables. 
including temperature, residence time, 
and efficiency of recovery. 

Differences in the oils are evident 
also in their compositions. For exam- 
ple. the lower-boiling distillates from 
the oils vary from materials containing 
over 50) percent saturates and o1 
nearly 50 percent olefins to those con- 
sisting essentially of aromatics. The 
major variations in composition can 
be correlated with the primary varia- 
bles. shale source and retorting tem- 
perature. 

The importance of shale souree can 
he shown from differences in compo- 
sition of oils produced in the same 
type of retort from different shales or 
from similarities in composition of 
oils produced in different retorts from 
the same shale. The results for the 20 
vils analyzed provided data for both 
of these approaches. Pumpherston- 
type retorts, in which heat is trans- 
ferred to the shale through a_ wall. 
were used to produce oils from shale 
obtained in’ six different countries. 
The hydrocarbon composition of dis- 
tillate boiling below 315 C. from each 
of the six oils is shown in Figure 2. 
The wide range of composition indi- 
cates the important effect of shale 
source. The large difference in com- 
position of the other two oils shown 
in Figure 2. which were produced 
from Colorado and Tennessee shales 
in the Royster retort. also demonstrates 
this effect. 

The second approach to determin- 
ing the effect of shale source on com 
position is to compare oils produced 
from the same shale in different. re- 
torts. At the left in Figure 3 are dis- 
tillates from six oils produced from 
Colorado shale. The marked similarity 
in composition of these as compared 
to the differences among those shown 
in Figure 2 also indicates that shale 
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Figure 4. Nitrogen and sulfur contents of crude shale oils, 


source may play an important part in 
composition of oil. 

All oils discussed so far were pro- 
duced in retorts that presumably oper- 
ate at temperatures only slightly above 
those necessary for decomposition of 
the organic material in the shale. 
Hence, temperature probably was not 
a significant variable that affected 
composition. The two oils at the right 
in Figure 3 were produced from Colo- 
rado shale in a retort designed to heat 
shale of small particle size rapidly at 
a controlled temperature higher than 
that normally employed. The extraor- 
dinary effect of these higher tempera- 
tures in increasing the aromaticity of 
the oil produced is evident. 

The relatively high contents of ni- 
trogen and sulfur in shale oils are 
often considered to present the most 
serious obstacles to economical refin- 
ing. The data in Figure 4. which shows 
the nitrogen and sulfur contents of the 
20 crude shale oils, indicate that the 
magnitude of these problems depends 
primarily on the shale source as _re- 
torting appears to have relatively little 
effect. All of the United States oils 


were from Coloradp shale except the 
last (Royster-TVA). which was from 
Tennessee shale. All of the nitrogen 


of the oils from Colorado 


shale are similar and much higher 


contents 
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than those of any of the other oils. the 
average being somewhat over twice the 
highest of the foreign oils. Also, all of 
the Colorado oils have similar sulfun 
contents that are about midway in the 
range shown by the other oils. The 
effect of source of shale is particularly 
evident in the oils from Colorado and 
Tennessee shales. both produced in 
Royster retorts. The Tennessee oil has 
only about half the nitrogen content 
but five times the sulfur content of the 
Colorado oil. 


Summary The composition of 
crude shale oil as determined by a 
relatively simple laboratory method of 
analysis is described. The particular 
characteristics of shale oil considered 
in selecting the method are discussed. 
An abstract of results obtained by ap- 
plying the method to ten oils from the 
United States and ten oils from six 
foreign countries is presented. The 
general composition of shale oils and 
the effect of shale source and retorting 
temperature on composition are dis. 
cussed. 
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Speed Spectroscopic Analyses 


This original device affords effective means of cleaning glass sample containers by: 
§ Cutting washing time 80 percent _§ Effectively removing contaminants 
§ Eliminating contact with hazardous cleaning chemicals 
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John H. Jordan, Jr., 
Magnolia Petroleum Company 


Beaumont Texa 


THE RAPID advancements made in 
spectrometric and colorimetric analy six 
have presented a problem in maintain- 
ing clean glassware, particularly small 
volumetric Hasks. for this work. Much 
care must be taken in cleaning glass- 
ware for this use to aveid contamina- 
tion, which usually means that each 
flask must be cleaned individually by 
the tedious and time-consuming opera- 
tion of contacting with a cleaning solu- 
tion and rinsing under a water faueet. 

The apparatus shown in the figure 
washes spectrometrically clean 12 vol- 
umetric flasks simultaneously, requir- 
ing less than two minutes of the 
operators time. The unique feature of 
the washer is the manner in which the 
12 flasks are contacted inside and 
outside simultaneously with cleaning 
solution, 

The washer is constructed of glass 
and stainless steel or copper for use 
with sulfurie acid-dichromate cleaning 
solution. A stainless steel tank 9 x 12 
inches x 12 inches deep with cover is 
placed in or near a sink. The tank 
contains the cleaning solution in which 
the flasks are immersed. 

Flask~ to be washed are inverted on 
the 12 tubes. As the flasks are lowered 
into the cleaning solution, a slightly 
reduced pressure is applied at— the 
trap. This reduced pressure evacuates 
the air from the flasks thus filling them 
with cleaning selution. It has been 
found convenient, before immersing 
the flasks. to open the vacuum line and 
as the flasks are immersed, control the 
flow of cleaning solution into them by 
pinching the rubber tubing joining the 
trap. The trap is disconnected at the 
standard taper joints. Although not 
necessar\. the application of a slight 
pressure at the metal joint speeds the 
flow of cleaning solution from the 
flasks as the apparatus is withdrawn. 
The washer is placed in a sink for the 
flasks to be rinsed with water. The 
rubber tubing is attached to a water 
line and the outsides of the flasks are 
rinsed momentarily before attaching 
the glass joint to the metal joint for 
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Flask cleaning rack 


rinsing the insides of the flasks auto- be cleaned with the washer. 
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Figure 1. Original Linde-Frank! | cycle 


An auxiliary to petrochemical processing . . . 





Tonnage Oxygen 


Part |. Rectification and Refrigeration 
Part Il. Heat Exchange Methods and Impurities Removal 


» Part lll. “Package” Units. 


Peter W. Sherwood, Chemical Enaginee: 


White Plains. N. Y. 

THE FIRST TWO?) sections of thi- 
series discussed the chief operation 
involved in an oxygen evele. the dif- 
have been devel- 

each 


ferent tools which 


oped to implement operation 
successfully, and thermodynamic con- 
siderations which must be satisfied in 


the design of an operable and efficient 


process fer the production of tonnage 


oxygen 
The 


ing processes will be confined to major 


following discussion of exist- 


types of evele which are 


today a. “package” unit- 
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available 


All of these 


have been proven in commercial prac- 
tiee or, at least. in pilot plant opera- 
tion on an adequate scale. Each of 
these advantages 
and is beset) by speci tye limitations. 
With one or two exceptions. they may 
compett 


eveles offers some 


he considered economically 
tive for most installations. 


The Linde-Frankl 1 Cycle Thi- 
ix the oldest ovveen 
evele, [tis the basis. in various modifi 


useful tonnage 


cations for numerous commercial in 


~tallations. 
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Phe original version of the Linde- 
Frankl Po evele (See Figure 1) calls 
for a main air stream at lower-column 
pressure €4.5-6.5 atmospheres) and an 
auciliary stream of air which serves 
ty supply needed refrigeration and to 
provide “unbalance” flow in the heat 
This auxiliary air stream 
and carbon 


exchangers, 
must be freed of 
dioxide by external means. 

The main air stream, which consti- 
tutes 91-96 percent of the total intake. 
is filtered and is then boosted to 5.6 
turbo-compressor. 


water 


itmespheres ina 
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After water-cooling, it is passed 
directly to a set of Frankl regen- 
erators, in which it is cooled to —-155 
(.. About 20 percent of the incoming 
air is passed through the oxygen ex- 
changer; the remainder is taken 
through the nitrogen unit, The air 
stream leaving the bottom of the 
Frank! regenerators enters the lower 
section of a double-column at a point 
directly above the bottom plate. 

Between 4 and 6 percent of the air 
intake is handled as a separate stream 
up to the point of rectification. It is 
first scrubbed with an aqueous caustic 
solution (4-10 percent) for the re- 
moval of carbon dioxide. The washed 
dir is then compressed to 200 atmos- 
pheres. It is now subcooled to --130 
(:. in a succession of four stages. The 
first step takes the temperature to 
1) €. A readily available cooling 
medium for this stage is an effluent 
mixture of oxygen and nitrogen which 
is withdrawn from the column, and 
which has already given up most of its 
sensible “cold” in the third precooling 
stage for the auxiliary air stream. 

Two heat exchangers are provided 
to lower the temperature of the high- 
pressure stream from l0te 35 ©, An 
external refrigerant (ammonia, freon) 
provides the necessary cooling effect. 

The third stage, which also operates 
with a set of duplicate heat exchang- 
ers, provides cooling to 70 ©. In 
this operation, the cooling medium is 
a mixture of nitrogen and 15-20 per- 
cent oxygen which is withdrawn from 
the upper part of the double column. 

Final cooling of the auxiliary air 
stream to 130. C. is accomplished in 
heat exchange with gaseous nitrogen 
withdrawn from the top of the high- 
pressure column. Following this heat 
exchange function the nitrogen stream 
(which contains 0.5 percent oxygen) 
passes to the bottom of the Frankl 
regenerators where it is joined by the 
main nitrogen product stream. 

So forecooled, the high-pressure ait 
stream is expanded through a nozzle 
into the lower section of the double 
column which it enters in liquid form. 

The operation of the double column 
has been described in some detail in 
the first part of this series. There is no 
significant deviation in the Linde- 
Frank! I cycle. The upper column is 
operated at 1.3 atmospheres absolute. 
Transfer streams from lower to upper 
section are 96 percent nitrogen and 
MK) percent oxygen, respectively. The 
latter is filtered in the course of trans- 
fer and may be passed through silica 
gel (for acetylene removal). 

Nitrogen, leaving the top of the 
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upper column at — 190 C. serves to 
liquefy high-pressure nitrogen en 
route from the lower to the upper 
column section. In this exchange func- 
tion, the product nitrogen stream is 
warmed to —160 C., at which tem- 
perature it enters the bottom of the 
Frank! regenerators. 

Product oxygen leaves the bottom 
of the upper column in 98 percent 
purity. It too, serves to precool ni- 
trogen reflux to the upper column (in 
an auxiliary condenser which has been 
considered in connection with the 
acetylene problem in Part IL). The 
oxygen stream enters the bottom of the 
smaller Frankl regenerators at 

150 C. 

Both product streams, upon issuing 
from the top of the Frankl heat ex- 
changers, pass directly to the product 
gas holders. 

It will be noted that about 4 per- 
cent of the total air volume is re- 
jected as an argon-rich stream con- 
taining some 15-20 percent oxygen 
without ever passing through the heat 
accumulators. This amount is approxi- 
mately equal to the subsidiary high- 
pressure air provided in the cycle. 
Another 4 percent of the air volume 
handled is lost from the regenerators 
in the course of valve reversal. Thus. 
the mass “unbalance” provided in the 
regenerators amounts to a net total of 
only about 4 percent. 

Much criticism has been leveled 
against the complicating aspects of 
the eyele’s high-pressure stream. With 
the advent of efficient: turbo-expand- 
ers, it has now become possible to 
cover all or most of the evele’s re- 
frigeration requirements by this 
means, Several cycles (e.g. Kelloge. 
Linde-Frank! 11) have chosen the route 
of compressing the entire air feed to 
a single (low) pressure. In others 
(Oxyton, Air Reduction Company). 
refrigeration by expansion in a tur- 
bine is supplemented by Joule-Thom- 
son throttling of a high pressure 
stream which, however, may now be 
operated at 10-20) atmospheres (vs. 
150-200 atm, in the original Linde- 
Frankl I cycle). 

Strong arguments may be put forth 
in support of either method. The most 
significant consideration in elimina- 
tion of the high-pressure air stream 
is, of course, the simplification which 
it permits in the entire process flow. 
However, the retention of some high- 
pressure air adds significantly to the 
Hlexibility of the process. 


The Oxyton Cyele The main air 
stream, compressed to 5.5 atmospheres, 
follows the same route outlined above 
for the Linde-Frankl | eyele and 
enters, after passage through a set of 
Frankl regenerators. into the high- 
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pressure column. The auxiliary air 
stream is boosted to about 10 atmos- 
pheres (a similar cycle due to Ges. Fur 
Linde’s Eismaschinen operates this 
circuit at 20 atmospheres). It is freed 
of carbon dioxide by chemical means 
and of moisture by external refrigera- 
tion. To cool the high-pressure air 
stream to pre-expansion temperature, 
it is passed through a heat exchanger 
in exchange with nitrogen withdrawn 
from the top of the high-pressure 
column. 

Having fulfilled its cooling fune- 
tion (and having thereby been ade- 
quately pre-warmed), this nitrogen 
stream is expanded into the regenera- 
tors via a turbo-expander. It enters the 
turbine at 5.0 atmospheres and — 158 
C., and leaves it at 1.3 atmospheres 
and ---190.5 C. Interposed between the 
turbine and the heat accumulators is 
a tubular heat exch.nger which serves 
to liquefy part of the feed streams 
from the high-pressure to the medium- 
pressure column. 

This medium-pressure column is 
part of the three-column system which 
is characteristic of the Oxyton and 
Air Reduction Company cycles. It has 
heen touched upon in the discussion 
of rectification systems. 

The low-pressure (155 atm.) and 
high-pressure (5.5 atm.) columns are 
superimposed on each other in the 
manner of the normal double column. 
The main condenser-vaporizer is in its 
customary place between the two 
columns. However, a third, medium- 
pressure (2.5 atm.) column is inter- 
posed into the flow of nitrogen and 
oxygen concentrate from lower to up- 
per column. 

The medium-pressure ‘tower is set 
parallel to the double-column system. 
The oxygen-rich stream in its bottom 
is vaporized in heat exchange with 
nitrogen-rich fraction in the center of 
the high-pressure column. An_ inter- 
mediate condenser-vaporizer is pro- 
vided in the latter for this purpose, 
adding enriching reflux to the lower 
section, Oxygen concentrate is vapor- 
ized at upper-column pressure out- 
side the tubes of the medium-pressure 
column’s reflux condenser. 

Over-all flow in the column system 
is as follows: Air enters the high- 
pressure column where it is separated 
into nitrogen (overhead) and a 40 
percent oxygen concentrate in the bot- 
toms. The main condenser-vaporizer 
provides the lower column with a 
nitrogen reflux amounting to 45 moles 
per 100 moles air fed to the system. 
Additional reflux is provided in the 
lower section by virtue of the inter- 
mediate vaporizer referred to in the 
preceding paragraph. 

About 30 percent of the lowe: 
column's nitrogen make serves to pre 
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cool the high-pressure air (see above) 
and is then cooled by turbo-expansion 
en route to the heat accumulators. The 
remaining 70 percent is liquefied in 
an auxiliary condenser (in exchange 
with product oxygen leaving the low- 
pressure column). This liquefied ni- 
trogen stream serves as reflux to the 
upper (low-pressure) tower, 

The oxygen concentrate leaving the 
high-pressure column is subcooled by 
a nitrogen stream. It is then flashed 
into the central section of the medium- 
pressure column. 

In this column, a 55 percent oxygen 
concentrate is formed which is flashed 
into the medium-pressure tower's re- 
flux condenser shell where it is par- 
tially vaporized. This stream is finally 
fed to the low-pressure column as a 
mixed phase. Nitrogen make of the 
intermediate tower serves as reflux to 
the upper column. 

Product oxygen leaves the bottom 
of the upper column. Nitrogen is with- 
drawn from the top of this tower. The 
flow of these streams through a suc- 
of heat exchangers and ae- 
cumulators differs only insignificantly 
from that of the Linde-Frank! T eyele. 

Processes which operate only with 
low-pressure (5.5-6.5 atm.) air rely 
for all or most of their refrigeration 
on the turbo-expansion of pre-cooled 
air into the upper column. This dif- 
ferent point of entry is a significant 
variation. It the amount of 
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reflux available in both columns. 
Typical of this method of operation 
are two which differ 
radically from each other in certain 
other aspects: The Kellogg evcle, and 


the Linde-Frankl HL eyele. 


Pp rocesses, 


The Kellogg Cycle Figure 2 
shows a flow sheet of this process. The 
entire intake air is compressed to 6.2 
atms. abs. and is passed through an 
oxidation catalyst (for destruction of 
acetylene and other hydrocarbons) 
while still hot from compression. It 
is then cooled by means of water. 

After water separation, the air 
stream enters one set of passages of 
the Kelloge-Collins reversing heat ex- 
changer. Characteristics of this unit 
have been considered in some detail in 
Part Il of this article series, The 
stream of air. leaving the heat ex- 
changers at 168 C, is passed through 
activated charcoal filters for the re- 
moval of unconverted residual hydro- 
carbons. (This and other precautionary 
measures against entry of acetylene 
into the low temperature system is, of 
course, not an inherent characteristic 
of any specific oxygen cycle.) To pro- 
vide “thermal unbalance.” 
a portion of the cooled air is returned 
through another pass in the heat ex- 
ehanger in accordance with the Trum- 
pler system which has also been pre 
viously explained. 


necessid ry 


In the Trumpler pass. the unbalance 
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llogg Oxygen Cycle. Courtesy: The M. W. Kellogg Company. 


air stream is reheated from 168 to 

8tC. A separate heat exchanger i- 
provided in which product nitrogen 
serves to reduce the temperature of 
this stream below = 129. C. 

Unbalance air is now joined with a 
part of the main stream in’ proper 
ratio to give a mix temperature of 

153. €. which is suitable for effi 
cient’ turbo-expansion. The expanded 
vas leaves the turbine at 1.5 atms, and 

187 C.. ie. at approximately its 
saturation point. In this condition it is 
fed to the upper section of a double 
column system. In the Kellogg cycle. 
the amount of Lachmann air provided 
in this fashion constitutes about 26-30 
percent of the total intake. 

The main air stream (totaling 70-74 
percent of the intake) enters the lower 
half of the double column directly 
from the regenerative heat’ exchang- 
ers. (Only a protective activated char- 
coal filter is interposed ), Feed) con- 
ditions to the lower column are 5.9 
atms. and — 168 ©, Separation in the 
double-column takes place in accord 
ance with standard practice. 

Product oxygen is withdrawn from 
the bottem space of the upper column 
at: 180 ©. and is fed directly to the 
oxygen passage of the Kellogg-Collins 
heat exchange where it is reheated to 
ambient temperature. Nitrogen, which 
leaves the upper column at 191 ©. 
serves to the nitrogen and 
oxygen concentrate passing from the 
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high-pressure to the low-pressure 
tower, Its final heat exchange func- 
tion, before entering the reversing heat 
exchanger, is to subcool the unbalance 
airstreamfrom  &4Atobelow 129 C. 

It has been pointed out that high- 
pressure air shows special advantage~ 
at times of start-up and overload for 
many reasons, Since the Kellogg evele 
operates without such an auxiliary ait 
cireuit, two to three turbo-expander- 
are provided, although only one i- 
needed for normal operating condi- 
tions. The spare units 
the unit down and to build up liquid 
mventory. 


serve to cool 


Thi- 


ron. 


The Linde-Frankl H Cycle 
process, illustrated in Figure 3. 
tains for the most part elements which 
have already been discussed in 
nection with the Linde-Frankl 
the Kellogy cycles. 

Revenerative heat accumulator. and 
a double column are employed, How- 
ever. no high-pressure oir evele is pro 
vided. Instead, about 1°20 percent of 
the intake air is withdrawn from an 
intermediate point of the heat accumu- 
laters. This stream is devoid of water 
but must be freed of unremoved car- 
hon dioxide by adsorptive means. It 
is then expanded through a turbine 
the upper double. 
column. The main stream of air con- 
tinues through the remainder of the 
heat exchangers and enters the lower 
column in the usual fashion. 

Wucherer’ reports that this version 
of the eyele calls for duplicate heat 
exchangers to permit fairly frequent 
deriming in the light of high incidence 
of fouling by carbon dioxide. 


inte tower of a 


This difficulty has apparently been 
largely overcome by the development 
of an inexpensive regenerator packing 
which is provided in the cold end of 
the accumulator. 

If this filling is employed. unbal- 
ance air may be withdrawn from the 
cold end of the regenerators and _re- 
turned as a Trumpler pass through 
its proper tubular passages in heat 
exchange with incoming air. This 
Trumpler air is expanded through a 
turbine into the upper column, i.e.. 
the air flow pattern is akin to that 
described above for the Kellogg cycle. 

With this new packing improved. 
the amount of unbalance air must. of 
course. be increased. Wucherer’ speaks 
of a stream equivalent to 25 percent 
of the intake air. 

According to Blaw-Knox Company,* 
the new type of packing makes it pos- 
~ible to extend the regenerator switch- 
ing evele from its normal 2-1 minutes 
to 15 minutes, with consequent saving 
in compressed air and improved prod- 
uet purity. 

The Elliott Cyele With a discus- 
sion of the Elliott cvele. we enter a 
totally different concept of tonnage 
oxveen production. Whereas in all of 
the foregoing cycles air expansion 
serves for the bulk of refrigeration 
requirements. and a double column 
must therefore be the Elliott 
process relies on an external refriger- 
ant. namely nitrogen. This makes it 
possible to maintain the air stream 
at substantially atmospheric pressure 
throughout the entire cycle, and to 
employ a compound column (which 
is of simpler construction and more 
flexible than the Linde double-column ). 
However, this not. of 
course, avoid the use of work-consum- 
this evele. an 
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Figure 3. Linde-Fronk! Il cycle 
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external nitrogen stream is boosted to 
high pressures. 

A further peculiarity of the Elliott 
process is the use of indirect, non- 
reversing heat exchangers of the 
Elliott-Modine finned design. Use of 
these units (which have been described 
in Part I of this series) eliminates the 
need for an unbalance air stream. On 
the other hand. it makes frequent de- 
riming necessary (at four-hour inter- 
vals) and therefore calls for space 
heat exchangers and introduces an ex- 
ternal source of “cold” loss. 

The Elliott cycle is illustrated in 
Figure 4. Air is boosted to 1.1 atm. 
abs. and is precooled to +5 ©, by 
means of freon. and dried to a dew 
point of 10. by siliea vel ad- 
sorption. 

The air stream is now fed to one of 
the four heat exchangers (Unit “D” 
in the flow sheet). where its tempera- 
ture is reduced to | 188 C, in heat ex- 
change with nitrogen withdrawn from 
the top of the rectifying column. A 
temperature differential of 5-6 ©. is 
maintained in the heat exchanger (note 
that this is possible without unbalance 
because. in the Elliott evele. the air 
feed is at substantially the same pres- 
sure as the product streams). Upon 
leaving the heat exchanger. air is fed 
to an intermediate plate of the frae- 
tionation column. 

Nitrogen leaving the warm end of 
Heat Exchanger “D™ is ~plit into two 
streams. One part serves to derime 
one of the heat exchanger- by passing 
from through its nitrogen passage to- 
ward the cold end and then returning 
to the warm and via the air passage. 
This nitrogen stream, having com- 
pleted its cleaning function. may be 
mixed with the main nitrogen product 
stream. Each heat exchanger is de- 
rimed in its turn for 15 minutes out 
of every four hours. In the tlow sheet. 
exchanger “C” is off-stream for this 
purpose, 

A second portion of the nitrogen 
stream leaving exchanger “DD” is not 
used for cleaning and is partly drawn 
into the compressors of the refrigerant 
evele and partly delivered as product. 

Now return attention to the air 
stream which has entered the fraction- 
ating column where it is separated 
into its components (at 1.25 atms. 
Frictional pressure drop accounts for 
this difference from outlet 
pressure}, 


booster 


Nitrogen. leaving the top of the col- 
umn. is split into two streams. One 
passes to heat exchanger “D™ as out- 
lined above. The remainder passes to 
the nitrogen compressor. En route it 
serves to cool high-pressure nitrogen 
in the following order: (a) Subeoo!- 
ing of liquid high-presssure nitrogen 
on its way from the column reboiler 
REFINER 
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Figure 4. Elliott oxygen unit, pilot plant. Courtesy: 
routes indicated above. hoosted 
5.75 atms 
cooling by water. this high-pressu 
subcooled in’ exchange 
"A." and “B” plus “G”" shown 
the flow sheet. This stream is fed 
the column reboiler tubes where it 
liquefied in exchange with evapor 
ine 


to be expanded into the column top as 
reflux liquid. (b) High-pressure gas- 
nitrogen its way from the 
column reboiler. 


on 
the 


eous 


compressor to nitrogen is 


Oxygen is withdrawn from the col- tt 
umn bottoms in the vapor state and is 
warmed to almost ambient) tempera- 
ture in heat-exchange with ineoming 
high-pressure nitrogen. An Elliott- 
Modine unit serves in this function. 
Nitrogen fed to the compressor by the 
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ven stream is withdrawn at a poi 


TABLE 1 
COMPARISON OF DIFFERENT CYCLES 


Treated Air Quantity, 20,000 cubic meters per hour; Oxygen Purity, 95 percent; Oxygen Quantity, 


120-145 tons daily. Efficiency of Turbo-compressors, 57 percent in relation to Isothermic 
Compression. 


Fitiott Company 
Automatic 
“Reversing 
Exchangers” 
with Nitrogen 
Circuit 


Kellogg 
Company 
“Reversing 
Exchangers” 
Without Add 


Air Reduction B.0.C 
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Regenerators 
Add. Air and 
3 Columns 


Linde-Frankil 
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witching Leakage, percent 
Produced Oxygen, Quantity 
r Hour 
md Pressure Air 
Quantity, Cubom.per Hour 
Pressure Atm At 
Power Consumption, 
Additional Aw 
Quantity, Cub.m_per Hour 
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Refrigeration. keal per Hour 35,400 “5,500 6s 000 


Power Recovery, kw 37 $5 loo -s 
Refrigeration Compressor 
Refrigeration, keal per Hour 


Power Consumption, kw 


110,000 


10,000 
8 oT 


Total Power Consumption, kw 1,664 1 1,736 (156 2,130 (2,470 1,855 


Total Power Consumption, kw-Hr 
per cub. m. Oxygen 45 percent 
Total Quantity Treated, Cub.m per 

Hour 


0.416 0 435 0.465 (0.49%) 0.495 (0 620) 0447 


20,000 20.000 2,000 40,000 (46,000) 36.000 


Appears very low; Stacey Bros. declare 7.3 ats. ale 
* Caleulated 
Caleulated by the refrigeration requirement 
11,000 cut m. per hour 
# Declared by Elhott 
8 Calculation 


Temperature figures in orginal fowsheet lead to the unprobable value 
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between exchangers “BU and “G"™ 
where it is at loOLC. a suitable feed 
temperature for turbo-ex pansion. Leas 
ing the expanders at 192. ©... this 
stream is mixed with column overhead 
to provide sufficient low-temperature 
cooling for the reflux nitrogen passing 
from the high-pressure reboiler tubes 
to the low-pressure column top. 


to 
r- 
re 
t 
in 
to 
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The Reseol Cycle | The British 
Oxyeen Company. Ltd. has developed 
(dubbed “Reseol”)) which 
resembles. in some of its basie aspects, 
the Elliott evele tnotably in the use 
of an external nitrogen eyele and of a 
compound column). Significant points 
of difference are the of Frankl 
revenerators and turbine expansion of 
the air stream which is compressed to 
an initial pressure of 2.6 atmospheres. 

briefly. this eyele involves initial 
compression of air to 2.6 atmospheres, 
Frankl 


with nitrogen 


nt 


al proc ess 


tise 


The eas is subecooled 
venerator ins exchange 
only, 

Upon leaving the cold end of the 
Frankl] regenerator, air is expanded 
into the atmospheric-pressure com. 
pound column via a turbo-expander. 

As in the Elliott: process, reflux. i- 
provided by means of a high-pressure 
9.5 atm.) nitrogen cycle, Liquefac 
tion of the high-pressure nitrogen oe 
curs mainly in the column reboilet 
from where the liquid phase ex 
panded. via a subcooler, into the col- 
umn top to serve as reflux. A portion 
of the compressed nitrogen is sub- 
in exchange with product oxy- 
cooled 


ix 


cooled 
ven while another portion 
by transfer from some of the column 
overhead which passes directly to the 
COMpTessor, 
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Adequate refrigeration is provided 
by the turbo-expansion of air. The 
nitrogen cycle handles about 750 cubic 
feet per 1000 cubic feet air fed to the 
system. 


Process Performance Highlights 
and essential performance data char- 
acterizing different cycles are summa- 
rized in Table 1. which is due to 
Wucherer. 


Economies of Tonnage Oxygen 
Production Suitability of tonnage 
oxygen for petrochemical operations 
is im the last analysis, a question of 
dollars and cents. This means the cost 
of carrying out a chemical conversion 
by the use of axygen as compared to 
alternate schemes which may be avail- 
able for the desired conversion, 

In any economic evaluation involv- 
ing these alternates, the cost of pro- 
ducing oxygen is of signai importance, 
Consideration must also be given to 
the continuity of oxygen production, 
for a temporary shutdown of the oxy- 
ven facilities will force a shutdown of 
the entire chemical operation. 

Much has been written during re- 
cent years on tonnage oxygen 
nomies, but actually only a few serious 
studies have been published. A major 
item in oxygen production costs are 
fixed charges, which are significantly 
related to plant size and accounting 
basis. Difference in capital cost is also 
related to the cycle employed, but the 
extent of this difference has certainly 
been overrated in many public 
statements, 

The item of great impor- 
tance in oxygen economics is the cost 
of power. This depends, of course, 
greatly on conditions encountered lo- 
cally and is significantly related to the 
size of the plant and the purity of the 
product. 
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In large plants (150 tons per day 
or more) labor costs per unit product 
tend to become a minor factor. Today's 
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Figure 5. Production cost distribution (Linde-Frankl II 


plants are highly instrumented and 
incremental labor costs are small. 

An annual study of the American 
(as Association supplies cost estimates 
furnished by different engineering 
firms, for capital investment and over- 
all production costs in tonnage oxygen 
plants of different sizes. In each case, 
the same basic assumptions as to unit 
power cost, wages, ete.. are made, In 
the most recent available study, re- 
leased in 1952,° the following chief 
assumptions were made: 


Steam 
$0.40 per M pounds 
Cooling Water 
OL per M gallons 
electricity 
OO5 per Kwh 
Labor 
Pwo men per shift, $1.40 per man leur 
Fixed Charge 
10 percent of plant cost per vear 
Product 
95 percent oxygen, 
product nitrogen 


ne credit for by 


At these conditions, the costs as shown 
in Table 2 are reported. 

These figures should be used with 
caution, Actual experience indicates 
that they are somewhat optimistic. 
They are of value chiefly in indicating 
order-of-magnitude trends. 


The underlying cost factors are 
clearly brought out in a study of the 
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cycle). Courtesy: Blaw-Knox Company 


economics of the Linde-Frankl Il 
cycle, prepared by Blaw-Knox Com- 
pany.‘ Cost assumptions are those 
shown for Table 2. 

Reciprocating compressors are pre- 
ferred for plants up to 100-tons-per- 
day capacity. Above 200 tons, rotary 
compressors are generally used, The 
choice in the intermediate range is 
not as clear-cut and must be made in 
the light of local economic conditions. 

Power consumption is a function of 
plant size, This is primarily due to 
reduced heat leakage (per ton oxygen 
produced) in large units, but is also 
related to better mechanical efficien- 
cies as the capacity is increased. The 
effect is especially pronounced in 
plants of less than 100 tons per day 
capacity. Thus, a 25-ton plant: con- 
sumes some 195 horsepower-hours per 
ton while plants of 300-500 tons ca- 
pacity require only 590) horsepower- 
hours per ton 95 percent oxygen. 

Figure 5 summarizes distribution of 
cost factors incurred in the operation 
of tonnage oxygen plants of different 
capacities, based on the Linde-Frank! 
Il evyele. 

Another valuable study of tonnage 
oxygen economics involved in the E1- 
liott process is due to Roberts.’ In- 
cluded is a determination of optimum 
conditions in the various cycle compo- 
nents as well as of optimum oxygen 
recovery (shown to be 98.5 percent). 
Here, too, fixed charges and energy 
costs are by far the most important 
cost factors. 
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A new technique for... . 





Pipe Flexibility Calculations 


The analysis routine on these calculation forms involves only simple arith- 
metic and no reference to formulas is required. 


R. G. Blick, Brown & R 


Houston. 


ARTICLES ON flexibility of piping 
fall into two types. One emphasizes a 
classical approach and develops flexi- 
bility theory from a rigorous, general- 
ized point of view. The other empha- 
sizes short cut or graphical approaches 
to specific common cases such as U. 
L or Z bends in single plane. Unfor- 
tunately there are no short cut methods 
for multi-plane bends with the excep- 
tion of a few simple cases where elbow 
flexibilities are neglected. The Mitchell 
method® regrettably contains a funda- 
mental assumption that invalidates its 
use except for symmetrical cases. 
While all of them have merit and fill 
a need, actually there is nothing really 
“new” in any of the publications on 
flexibility that have been written in 
the last decade or two. 

This present article is not an excep- 
tion. The theory is all standard, and 
not new. All reasonably general meth- 
ods involve quite a lot of tedious 
numerical computations. So does the 
method presented in this article. The 
principal contribution of this article, 
is the presentation of a new technique 
for the actual carrying out of the 
calculations. All numerical caleula- 
tions in this method involve just simple 
arithmetic, and no reference to any 
formulas whatever is required, other 
than those implicit in the calculation 
forms themselves, Extensive training 
in an involved analysis routine is not 
required. 

Basically, this article presents an 
analysis scheme on a calculation form 
that purports to be somewhat more 
compact. and requires less training, 
than other analysis methods, There is 
a simplified form, and a more rigorous 
form. For those interested, the ap- 
pendix contains a derivation of the 
method, based on “integration of slope 
and deflection” rather than on “Casti- 
gliano’s Theorem.” 


The First Form——The new analyst 
is advised to follow instructions con- 
tained on the form (Figure 1) ver- 
batim, and actually carry out each 
step, in those instructions before pro- 
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ceeding to the next step. The best way 
to learn the form is to use it once ver- 
batim, making no particular attempt 
to “understand” it. The form is some- 
thing like a recipe for baking a cake. 
except that it is used to assay the 
flexural adequacy of a piping layout. 

This form used in strict accordance 
with its instructions, cannot he asso- 
ciated with such things as elbow flexi- 
bility factors. Nor does it take into 
account the fact that piping is some- 
what more flexible in torsion than in 
plane-bending. The second problem 
deals with these special considera- 
tions. and the third problem presents 
a more rigorous form. 

The first sample problem on this 
form is identical to that contained on 
page 62 of Reference 3. The first step 
in solving a problem is to sketch it on 
the form. Then the pipe is arbitrarily 
marked off into pieces; 15 in this case. 
The length of each piece is marked 
adjacent to the piece mumber, in Col- 
umn |. The x. y and z coordinates of 
each piece are written in Columns 2, 
% and 1. This coordinate is to the mid- 
dle of the piece for straight pieces, 
and is to OF percent of the end of the 
piece for 90° arcs, When Columns 1, 
2.3 and 1 are filled in, the rest of the 
form is an arithmetic job of carrying 
out the operations indicated on the 
form. Columns 5 through 13 are filled 
in, and added up to get the sum of 
each Column. Enter these in the SUM 
row, and use them in the rest of the 
form, as indicated by the “coding.” 
For instance. the Figure | with a 
square drawn around it, represents the 
figure in the “sum” row of Column 1. 

The next operations are coded with 
circles, For example, the letter “a” 
with a circle around it refers to the 
figure entered in the space identified 
by the circle-coded “a.” Likewise, the 
Number 2 coded with a circle refers 
to the figure in the space so coded. 
The numerical factor “2” is used once 
in the form. It precedes the calcula- 
tions for circle-coded 9. It is identified 
by an arrow to emphasize that it is 


simply “two.” to avoid error. Once 
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circle-coded figures 9 through 15 are 
obtained, the problem is virtually 
solved. The “E” value of the pipe ma- 
terial is entered, the “I” value of the 
pipe is entered, and the “EI” product 
(in millions) is computed and entered 
on the form. The net expansions that 
the piping layout must accommodate, 
are then computed or recorded in the 
little table above the sketch. 

The little table above the sketch is 
handy to compute the amounts of net 
expansion strain that the piping layout 
must absorb through flexure. There are 
three net expansions usually, one each 
for the x, y and z directions. It should 
be noted that in using this little table, 
one assumes that the pipe is still con- 
nected to the lower left anchor point 
or nozzle. The upper right end of the 
pipe, however, is assumed to have been 
disconnected from the upper right 
nozzle or anchor point. The motions 
of this “freed” end of the pipe, due to 
expansion of the pipe itself, are en- 
tered in the first line of the little table. 

The first column is for the motion 
in the x direction, the second for mo- 
tion in the y direction, and the third 
column is for the motion in the z direc- 
tion, However, the “signs” of the mo- 
tion are reversed. For instance, if the 
end of the pipe moves .851 inch in the 
positive x direction, the figure entered 
is -~.851 inch. The second line is used 
to account for the movement of the 
lower left nozzle or anchor point, due 
to any expansion of the equipment at 
the lower left end of the pipe. Here 
again the “signs” should be reversed. 
The third line of the table accounts for 
any motion in the nozzle or anchor 
point at the upper right end of the 
pipe, due to expansion of the equip- 
ment at that end. The correct “sign” 
for the movement there is retained, 
however. 

The column figures are added to- 
gether to get the net expansions that 
the piping must absorb in the x, y 
and z directions. Essentially what is 
done, is to find the net movement nec- 
essary to bring the freed upper end of 
the pipe back into contact with the 
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Pipe Flexibility Calculations . . . 





upper right nozzle or anchor. after all 
the expansions have taken place. In 
this case the net expansions are ——851 
in the x direction. —.730 in the y di- 
rection. and 1.091 inches in the z 
direction. 

The “E~ value of the pipe at its 
operating temperature is entered as 
21.82 million, gotten from properties 
of material available in the references. 
The “I” value of the pipe is entered 
as 160.8, gotten from tables on prop- 
erties of pipe. for the pipe size and 
schedule of this example. The EI 
product in millions is 3991 by multi- 
plication. The computations on the rest 
of the form find the X force to be 

1139 pounds. the Y force to be 

790 pounds, and the Z force to he 

1198 pounds. The moment around 
the x axis at the origin is 181,165 inch- 
pounds, around the y axis at the origin 
the moment is — 44.183 inch-pounds. 
and the moment around the z axis at 
the origin is ~~ 143,075 ineh-pounds. 

The upper right part of the form is 
used to find the stress at several points 
in the piping layout. so as to pick the 
largest: stress. It is found that this 
largest stress occurs at point A and is 
7661 psi. What is done in this part of 
the form is to transpose the forees and 
moments just found for the origin end 
of the pipe. to various points in the 
piping layout, so as to find the actual 
values of the moments in the x, y and 
z directions at these particular points 
in the layout. The forces are ail the 
same at every point. The effective re- 
sultant moment is found by taking the 
“square root of the sum of the squares” 
of the actual moments. Dividing this 
by the “section modulus” (gotton from 
tables on properties of pipe) produces 
the effective value of the expansion 
stress. 

At the lower right of the form are 
entered data pertaining to the pipe. 
pressure and temperature, etc. The 
stresses due to the pressure are com- 
puted here and combined with the 
maximum expansion stress to find the 
total combined stress. This is com- 
pared with the allowabe combined 
-tress to determine whether the piping 
ix adequately flexible. In this case the 
combined stress is 10.438 psi and the 
layout is deemed satisfactory. The 
problem here worked out illustrates 
the most elementary application of the 
form, where the form instructions are 
followed verbatim. The next section of 
this article shows how to modify the 
use of the form for inclusion of so- 
called “flexibility factors.” 


Modified Use of First Form 
This form ‘(Figure 2), as used verba- 
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tim. makes no provision for so-called 
“flexibility factors.” Often. use of these 
elbow or curved pipe flexibility fae- 
tors will show up a layout to be quite 
satisfactory. where an analysis not 
using these factors will indicate the 
lavout to be too stiff. Basically. the 
“flexibility. factor” is a ratio telling 
how much longer than its actual length 
a given piece of pipe seems to act 
insofar as flexure is concerned, It is 
applied to elbows and curved pipe. 
The greater the total length of pipe in 
any layout. the move flexible the lay- 
out is. provided the essential shapes of 
the layouts are the same. Consequently, 
the greater effective length of an elbow 
helps make the layout act more flexible. 

Where a piping layout is essentially 
in one plane. or flat. the pieces which 
are elbows may have their lengths en- 
tered as “k™ times the actual length in 
Column 1. This applies only to elbows 
that lie in the same plane as the main 
plane of the layout. In conjunction 
with doing this, it is essential to disre- 
gard the flexibility of the runs of pipe 
normal to the main plane of the layout. 
The coordinate describing the run of 
pipe normal to the main plane of the 
lavout should be entered as zero. How- 
ever. the torsional limberness of these 
runs mas be accounted for by mullti- 
plying the length of these runs by 1.3. 
The k factor for elbows is taken from 
tables available in some of the refer- 
ences. In the second sample problem, 
the lengths of pieces 5. Th. and 21 are 
entered as 960) inches. which is 17 
times their actual lengths. since the k 
factor is 17. Also. Piece 21, the 
straight length in the y direction. is 
entered as 1.5 times its actual length, 
to take advantage of the extra torsional 
flexibility. The y coordinates are all 
entered as zero. 

The rest of the computations are the 
sume as in the first problem. except 
that the stress concentration factor “2” 
ix used to multiply the expansion stress 
for each elbow in the main plane. This 
shows the maximum expansion stress 
to be S504 psi at point C, The maxi- 
mum combined stress is 6782 psi. At 
point F. the moments in the x and z 
directions are computed, using the ac- 
tual \ coordinate of point F. These 
moments are well on the safe side. 
since the slight flexure of the vertical 
run will tend to make the center of 
the forces in the layout lie somewhat 
above the main plane of the layout, 
rather than in the main plane of the 
layout. By having called all the y co- 
ordinates zero, it is automatically as- 
sumed that the forces in the layout 
due to the x and z expansion lie in the 
main plane of the layout. Actually, 
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the procedure here, of calling all ver- 
teal coordinates zero, produces rather 
accurate results. since in the layout no 
-pring hangers were used. therefore 
Hexure in the vertical plane i- inhib- 
ited, The device of calling all the 5 
coordinates zero has the effect of in- 
hibiting the vertical flexure, insofar as 
the computations are concerned, The 
next section of this article presents a 
form which handles flexibility. factors 
rigorously, 


Second Form In this form ‘Fig- 
ure 3). a more rigorous accounting is 
made of elbow and torsional factors. 
This is necessary where the piping is 
definitely multi-plane and it' is only 
possible to have adequate computa- 
tional flexibility by utilizing vertical 
flexure and the extra flexibility: effeets. 
In such any extra 
supports in the system must be spring 
supports, se as not to inhibit the ver- 
tical flexure. 

The “basic” flexibility of the system 
is identical to the first) sample probs 
lem. However. below this part of the 
form extra computations are made for 
each individual plane (X.Y and Z) 
to account for the extra flexural ef- 
feets that take place in these planes. 
It is here to consider the 
piping as regards separate coordinate 
planes. since specific Hexibility factors 
usually apply only to flexure in one 
specific plane. For instanee. an elbow 
is essentially more flexible insofar as 
effective length is concerned. only for 
Hexure in the plane in which the elbow 
lies, In using this form. meticulous 
attention should be applied to the in- 
structions, since these are quite abbre- 
viated. Following through the -ample 
problem should elarify the use of this 
form. 

In filling out the form. below the 
hasie calculations whieh are identical 
to the first form. one dispose. one's 
viewpoint to the plane under consider: 
ation. For instance, in the “\ Plane” 
block, one looks in the direction of the 
x coordinate, and considers the piping 
starting with the first piece and ending 
with the last. The first piece that has 
more flexibility in the x plane that 
one notices is Piece 5. Here. part of 
the bend is in the direction of the x 
coordinate. Therefore, 30) percent: of 
the radius is entered as the 
member length, or 15 inches. They 
and z coordinates are also entered. in 
Columns 3 and 4. Column 2 is used 
to record the fact that a k factor of 
1.3 is involved, for convenience in 
future checking of the caleulations. 
The x following the 1.3 indicates that 
the 1.3 applies to the part of the piece 
that extends in the x direction. Next, 
one notices that pieces 6 through & 
extend in the x direction. Consequently 
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Pipe Flexibility Calculations . . . 

















NO BENDING 


NO TORSION 


Figure 4A. Short length of pipe develops angular inclination due to bending moment. 


Figure 4B. Short length of pipe develops angular inclination due to torsion. The angle is 
actually about 30 percent grcater than in (A) above, but this extra is neglected on the 
first form. 
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one enters the excess length of these 
pieces in Column | as 30 percent of 
their actual lengths in the x direction. 
or SL inches. Piece 9 is handled simi- 
larly te Piece 5. The next piece more 
flexible for flexure in the “X Plane” is 
Piece Lh. Sinee the k value for this 
bend is 2.59. this value is reeorded in 
Column 2. The excess length of this 
bend is 1.59 times its actual length. 
so the length entered in Column | is 
10 the row marked with 
an arrow, the “sum” values from the 
basic computations are entered. The 
total effective length for the “X Plane” 
is found to be 833 inches, by adding 
the figures in Column | of the “X 
Plane” block. The remainder of the 
computations for Columns 5 through 
15 anne except: where blacked 
out as unnecessary. for this “X Plane” 
block. 

The “Q" values are all unity, since 
the pipe is all one size and schedule. 
To illustrate the use of the Q factor. 
however, we suppose that Piece 5 has 
only half the wall thickness of the rest 
of the pipe. In that case its “I” value 
would only be about 80.4; one would 
compute () 160.8 804 » & and 
use 2 as the QO factor for Piece 5. The 
value in Column | row 5 would be 
entered as 158 instead of 79.) The 
value for Column | in the “X Plane” 
block. for member 5, would be entered 
as 30 instead of 15. Since Piece 5 is a 
bend. it» ko value would be greatet 
than 2.39 beeause of the thinner wall, 


rade, 


12s 


and although this does not affect the 
“X Plane” block, that greater k value 
would be used (cumulative with the Q 
factor) for member 5 in the “Z Plane” 
block. The basic part of Column | 
has already had the Q factor applied 
to the lengths. In filling in the “\. Y 
and Z Plane” blocks. therefore. do not 
use the Q factor twice. by applying it 
to the lengths entered in the basic part 
of Column 1. Always apply the k and 
() factors to the actual piece or mem- 
ber lengths. 

A similar procedure is used for the 
“Y Plane” and °Z Plane” blocks. 
Then the cirele-coded operations on 
the form are carried out, which should 


offer no special difficulty. 


In making the moment and stress 
computations for various points on the 
piping, “B” factors are used in a 
fashion that needs explanation. For 
point A, the origin. the moments are 
those computed preceding as M,. Ml 
and M,. One needs to consider the ac- 
tual directional orientation of the pipe 
at this point to correctly apply the 
“RB” factors. So far as x and z moment- 
are concerned, at point A, we have 
straight pipe in plane-bending. Conse- 
quently the 2 factor for these moment~ 
is taken as unity. For the y moment. 
however, the pipe is in torsion. The 2 
factor for torsion may be taken as .71. 
for convenience, and this value is used 
to multiply the y moment. to find the 
effective moment insofar as the stres~ 
caleulations are concerned. Column 11 
is the sum of the squares of the effec- 
tive moments. Taking the square root 
of this finds a resultant effective mo- 
ment, Dividing this by the section 
modulus of the pipe (at the point in- 
volved) finds the effective expansion 
stress. The above is done in the Col- 
umn marked “expans. stress.” 

For Point D, the factor for the x 
moment is taken as unity since the 
pipe is in plane-bending for x mo- 
ments. The factor for the y moment i- 
taken as 2.52 since this is the intensi- 
fication factor for the elbow bending 
in its own plane. and it lies in the “Y 
Plane.” The factor for the z moment 
is taken as .71 since 2 moments for 
this point produce torsion. The experi- 
enced analyst will note that the stres- 
calculations used here imply “spheri- 
cal interaction.” Later in’ the 
where the combined stress due to the 


form. 


effect of pressure is computed, liber- 
ties are taken with the “precise” for- 
mulas for combined stresses. to achieve 
simpler results slightly on the safe 
side, for finding what amounts to the 
maximum principal stress for compari- 
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Figure 5. Movements at end of rigid bracket due to flexure in short length of pipe. 
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FRIGID BRACKET EXTENDED TO 
BUT NOT CONNECTED) ORIGIN 
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Figure 6 (above). Moments acting on short length of pipe in space. 


Figure 7 (right). Application of moments to short piece of pipe (through 
a rigid bracket, acted on by forces and moments located at the origin). 


son with the allowable combined stress. 
In the central portion of the form, the 
points B.C and EF are fictitious ones. 
at the corners of the layout, and are 
used to find a stress value at these 
points to see if those particular elbows 
could be points of maximum stress. 
Since Point C indicated a large stress, 
actual Point D was checked to find the 
actual stress at that point. The final 
section of this article presents an ab- 
breviated mathematical outline of the 
method. 
Appendix 

Pipe is more flexible in torsion than 
in plane-bending. about 30 percent 
more so. By neglecting this extra flexi- 
bility. any piece of pipe can be re- 
garded as equally flexible in any di- 
rection —a sort of “flexural isotropy,” 
so to speak. When a short piece of 

















pipe bends, essentially what happens 
is that the ends become angularly in- 
clined, as shown in Figure 4. From 
basie structural theory we know that 
this angle. measured in radians, is 
equal to: 

¢ miI/EI 


where m is the moment in’ inch- 
pounds; | is the length in inches; bis 
the modulus of elasticity of the mate- 
rial in psi, and I is the moment of 
inertia of the pipe cross-section in 
units of inches to the fourth power. 
If one end of the pipe is fixed and 
the other end has a “rigid bracket” at- 
tached to it, any angular inclination 
in the piece of pipe shows up as an 
equal angular inclination in the 
bracket, and as motion of the end of 
the bracket. This is shown in Figure 5. 


























Figure 8. Motion of freed end of pipe due to expansion. 
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The amounts of movement are: 


v%  viml/EL) and Ay=-x¢ 
x(miV/ ET) 


The /., is actually a little more, be- 
cause the deflection of the piece of 
pipe itself helps this. but the extra 
can be neglected if the piece is rather 
short, compared to the length of the 
bracket in the x direction. 

By setting up a coordinate system 


in space, a short piece of pipe with 
coordinates x. y and z may be con- 
sidered to have a bracket connected 
to it which extends back to the origin 


of the coordinate system (but the 
bracket is not fastened to the origin). 
See Figure 6. Let us suppose the piece 
of pipe then has moments m,, m,, and 
m, somehow applied to it. We can 
find the angular inclinations of the 
bracket. These are equal to the angular 
inclinations of the piece of pipe: 

@ msl / kT, 6 = om I/D and 

% ~ ml/EI 

We can also find the motions at the 
origin-end of the bracket. These are: 

A. —~2¢,—y%¢e, Ay X fa — Z gs 

and A, y dr — x gy 
We can write the /\, equation differ- 
ently by using the fact that 

$s myl/k band ¢, ~ m,1/E 1. 

This gives us. by substitution: 

A. cdmyl/ EL) — yOnul/ bd) 
Similar equations are obtained for / ., 
and /\,. 

Now consider Figure 7. Here is 
sketched a = multi-plane run of pipe 
“free” at one end and fixed at the ori- 
vin. A fictitious rigid bracket extends 
from the free end to the origin (but 
not connected to the origin). Force 
and moment in the x direction are 
shown acting on the origin end of the 
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bracket, Similar forces and moment- 
are in the 5 and z directions, but for 
clarity are not shown. Now we can 
find what the moments (three: in the 
x. vy and z directions) are at any 
point on the pipe. due to the forces 
and moments that have been applied 
at the end of the bracket, by using 
the principles of translation of forces 
and moments. This gives us: 

hs M. + Fy, Iz TT \l 

ly hx and m, M, + Fyx — Fy 

Going back to the 
ean substitute these above expressions 
. equation 


equation. we 


for the m values in the 
This vives us: 
ziMy + Byz 
v(M, + Ky 
which reduces to: 
(hz 71 J 
Myvi Mv) 


Similar expressions ean be found for 


xsl 


and /\,. 

This that we have an equation 
for is the motion of the origin-end of 
the bracket due to flexure in the short 
piece of pipe of length | whose center 
is at the point whose coordinates are 
x. y and 2 caused by the applied forces 
and moments at the end of the bracket. 
By dividing up the pipe into a number 
of short pieces. and adding up the con- 
tribution of each piece to the total /,, 
value, we can find the total movement 
of the end of the bracket in’ the x 
direction. We may also find the total 
angular inclination by adding up the 
angular inclinations of cach piece of 
pipe. By substituting the expressions 
for the m values, we could find that 
each individual angular inclination 
Was: 

%. ( Iyl evi +} MAD/EI 
with similar expressions for ¢, and ¢,. 

Now consider Figure 8 There is 
sketched a run of pipe. which is to be 
heated and consequently will expand. 
If it is assumed disconnected from the 
upper right nozzle or anchor, and then 
permitted to expand, we find it in the 
dashed position. To bring the upper 
right end of the pipe back into contact 
with the upper right nozzle or anchor. 
will require forees and moments to 
cause Hexure in the pipe. To compute 
these forces and moments (which exist 
as internal stress in the piping system. 
necessary to have brought the pipe 
back into contact with the nozzle) is 
the principal problem in piping flexi- 
bility analysis. We compute these 
forces and moments by setting the 
known (total) expansion movements 
of the end of the pipe equal to the 
equations for total movements that we 
have just derived. Note that there is 
no final angular inclination at the end 
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of the pipe. Consequently the motion 
of the origin-end of a “fictitious 
bracket.” is identical to the motion of 
the upper right end of the pipe to 
whieh it is assumed connected. It is 
immaterial whether the forces and 
moments are regarded to have come 
into the piping system via the upper 
nozzle or anchor. or through our fie- 
titious bracket. Using S to identify 
sum total. we wet: 

ae iizi + Fl 

( ~¢,) 

Sinilar ( ~4,) 


Sutlar ¢ 
s 


~t hts 71 
vz M,zl 
Sishar 
‘ Sinilag 

The “fetitious rigid bracket™ is ae- 
tually not so fietitious. Really, it ix the 
rather complicated actual “bracket” 
that consists. starting from a particular 
piece of pipe. of the rest of the pipe 
to the upper right nozzle. the equip- 
ment to which this nozzle is attached. 
the structure and foundation to which 
this equipment is fastened. the soil 
around, and then the foundation, strue- 
ture. equipment and nozzle at the lower 
left end. winding back to the flange 
contact face which was taken as the 
origin end of the pipe and coordinate 
system. In making the calculations for 
our pipe expansion flexibility. we are 
really trying to find out what are the 
internal shears and moments that exist 

in this “closed loop.” 


Milo/kl 


So 
-?,) 


The X equations just written down. 
happen to bevas they stand, in a rather 
unhelpful form. This is because they 
tell us what the (known) movements 
are. in terms of the unknown forces 
and moments that we are actually try- 
ing to find, What we really need is a 
set of equations that would tell us 
what the unknown forces and moments 
are. in terms of the known expansion 
movements. If the equations were to 
he of greater help. they would far 
better look something like the set of 
equations written below: 

KF, — actA, b-A, 
A=, 

IF, aM, -+ 
LX, -+ ete 

I, PF bof. 

M. Ree id ; Fe * wte 

M, ae = Sse Lhe + wt 

M, wed, + ete 

In the above equations. the a's. b's. 
e's, ete. are all numerical coefficients. 
Our unknown forces and moments are 
on the left hand side of the equations, 
to be computed out hy working out the 
values of the right hand side of the 
equations. The problem is, to find out 
what the numerical values of the a’s. 
b's, e's, ete., are. so that we can work 
out these equations and find the un- 


‘ ~¢, 
b.2Z 
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known forces and moments. Going 
back and examining our set of & equa- 
tions before the last set just written. we 
note that the right hand sides of these 
equations consist of forces and mo- 
ments, and rather complicated numeri- 
cal factors or coefficients. A) sample 
one of these coefficients is | Xzl/ EL. 
and another one is Xtz? 0 y?V/EL. 
Rather. the numerical values of the-e 
terms are the coefficients. These are 
sometimes referred to as “shape co- 
efficients.” We can, by using the prin- 
ciples of simultaneous equations. work 
out the values of our a. hb. c. ete. co- 
efficients. in terms of these latter 
“shape coefficients.” once we have 
worked out the values of the shape 
coefficients themselves. Fortunately. we 
do not need to work out the values of 
the do e and f coefficient-. since thes 
are used only to multiply “zero” values 
anyway (that is. the total angular 
inclinations). When we have the forces 
and moments, we note that they occur 
at the end of our “fietitious bracket.” 
However, by utilizing the principles 
for translation of forces and moments. 
we can find the moments at miscel- 
laneous points in our piping system. 
The forces are the same all over the 
piping. but the moments are different. 
The maximum moments (which usually 
produce the maximum stres-es +) usually 
occur at the ends or corners of the 
piping. We find the maximum stress 
by checking several points. combine 
this with our pressure stress. and com- 
pare this maximum combined stress 
with the allowable combined stress. 

Whai is done in the first form of 
this article. ix to organize a procedure 
which carries out all the steps de- 
scribed above. reduced to simple arith- 
metic. Sometimes we wish to take ad- 
vantage of the 30 percent extra flexi- 
bility due to torsion, Also. elbows and 
curved pipe are more flexible than 
straight pipe. when flexed in their own 
plane. These “extra flexibilities” alter 
the values of the a’s, b's. ete. men- 
tioned above. The second form is e-- 
sentially the same as the first: form. 
but contains the extra calculations 
necessary to aceount for these extra 
flexibilities. 
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BEFORE—Interior of heat exchanger bundle showing accumulated iron 


oxide deposits. 


How... 


AFTER—Same heat exchanger bundle following chemical cleaning 


treatment 


Chemical Cleaning Makes Money 


This is an actual case history of the profitable application of chemical 


cleaning to the restoration and cleaning of an entire section of a refinery. Demonstrated 


advantages are 
§ Inexpensive 


J. T. Browning, 
Dowell Incorporated 
Ch 


~NCag 


AT THRE END of World War HI 
there was an immediate reduction in 
the production of toluene. Much of 
the equipment that has been used for 
the manufacture of this vital war com- 
taken from = service. In 
many there was no immediate 
use for such specialized processing 
equipment. Between 1915 and 1951. at 
Standard Oil Company (Indiana’s) 
Whiting refinery, the demand for pure 
petrochemical products was not great 


modity was 


Casts 


enough to warrant conversion to an- 
other use. However. with the Korean 
war came an urgent demand for ben- 
zene, and aviation gasoline compo- 


leechruary., 19354 Pivkoteun 


® Efficient 


nents. To meet this demand action was 
taken to reactivate the toluene unit for 
the production of high quality benzene 
and stock for aviation gasoline. 

The long lay-up period caused seri- 
ous oxidation to occur in bubble tow- 
ers. lines and exchangers included in 
this unit. Inspections revealed heavy 
lavers of sloughed and tightly adher- 
ing iron oxide throughout the system. 
A thorough cleaning job of this unit 
Was Imperative. 

Before calling in a chemical deposit 
removal service company, refinery per- 
sonnel exerted effort 
toward the rehabilitation of this unit 


considerable 
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§ Speedy 


» Safe 


by mechanical means. Inspections in- 
dicated that severe oxidation of bolts 
and nuts made it impossible to remove 
them without air chisels. Trays. bubble 
caps and other tower appurtenances 
were so badly corroded it was next to 
them without 
causing considerable damage to tower 
internals. The interiors of exchangers 
were found to be quite heavily loaded 
with sloughed iron oxide deposits. A 
composite sample of the deposit from 


impossible to remove 
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the entire unit indicated that it con- 
sisted principally of FeO, iron oxide, 
with approximately 15 percent organic 
material. 

The unit itself consisted of three bub- 
ble towers of the following dimensions: 
71% feet in diameter by 8514 feet 
high; 8 feet diameter by 115 feet 
high; and 714, feet diameter by 103 
feet high. Contained in the unit were 
17 exchangers ranging in size from 
2'4, feet diameter by 17 feet long to 
6%, feet diameter by 17 feet long. 
There were also miscellaneous lines in 
the unit, ranging from 1/-inch instru- 
ment lines to 8-inch pump suction 
lines. The volumetric capacity of this 
system was calculated to be approxi- 
mately 125.000 gallons. 

Due to the size of the unit it was 
considered feasible to conduct an ex- 
perimental treatment on a small por- 
tion of the system to establish the 
treating technique for the larger job. 
An exchanger and connecting piping 
were selected for the trial treatment. 
Solvent was compounded on the basis 
of laboratory tests on the deposit sam- 
ples taken from the unit. Proposed 
treating conditions were also recom. 
mended from the laboratory results, 

The technique used in the experi- 
mental treatment proved extremely ef- 
fective. Intermittent circulation 
through the exchanger and piping, as- 
sisted by inert gas agitation, did a 
thorough job in removing the deposit 
from the shell side of the exchanger. 
A weak phosphoric acid solution was 
used to passivate the newly cleaned 
internal surfaces at the conclusion of 
the trial treatment. 

Upon inspection, the exchanger was 
found to be completely free of deposit. 
Based on a thorough examination of 
this experimental job, refinery person- 
nel decided to use the trial procedure 
in cleaning the complete unit. 

Inasmuch as towers contained cast 
iron trays and bubble caps, it was nec- 
essary to introduce the solvent into the 
towers at approximately 125 to 130 F. 
Before starting the treatment the equip- 
ment wis preheated to approximately 
110 FL by introducing steam into the 
lines and towers. To compensate for 
low treating temperatures for iron 
oxide, a 24 contact period was used. 

An interesting phase of this treat- 
ment was the use of CO, gas for agita- 
tien. Liquid CO, was delivered to the 
job site by the Cardox Corporation in 
a lOston-capacity trailer, This firm 
furnished a vaporizer through which 
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Piping arrangement for chemically cleaning towers—toluene extraction unit—light oils department. 


the CO, liquid was passed. Steam was 
introduced in order to vaporize the 
CO, liquid. 

CO, gas at a rate of 100 to 110 
cubic feet per minute was introduced 
into the connections on the bottom end 
of each tower. The introduction of gas 
was begun when solvent was started 
through the reflux line, which entered 
the towers just over the top tray of 
each tower, The first solvert was al- 
lowed to pass through the tower and 
out to waste. As soon as drain sample 
analyses showed that the solvent in the 
tower had attained the proper concen- 
tration, the tower drain was closed 
and the solvent allowed to accumulate 
until the towers were filled, Lines that 
did not fill during this solvent intro- 
duction period were contacted by 
bleeding off during the soaking period. 
Intermittent agitation was used 
throughout the filling, soaking and 
subsequent water flushing periods. Ap- 
proximately 15 tens of liquid CO 
were used on the job. 

After the towers had been thor- 
oughly flushed, by the introduction of 
water at the top, the system was com- 
pletely drained in preparation for the 
introduction of phosphoric acid. Six 
hundred gallons of 75 percent phos- 
phorie acid was diluted to make 2000 
gallons of 22 percent acid, which was 
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halued to the job. Inhibitor was added 
to the phosphoric acid to protect the 
metal equipment. 

The phosphoric acid stage was con- 
ducted by first filling one of the tow- 
ers with water and circulating with 
one of the pumps. Twenty-two percent 
phosphoric acid was then added to the 
discharge from the pump in proper 
proportion to make a | percent solu- 
tion. Additional water was added and 
circulation continued until the com- 
plete system was filled with a 1, to 
1., percent solution. Heat was applied 
to the these 
bring the temperature of solution up 
lo approximately 200 F. A’ contact 
period of approximately six hours 
was used, 

Inspection of the unit following this 
treatment showed it to be free of iron 
oxide deposits, adhering to the metal. 
Litthe hosing was necessary in order to 
put the tower in condition for refinery 
operations. 

Chemical cleaning has many other 
applications in the refinery. The chem- 
ical removal of deposits from many 
types of equipment has made possible 
the reduction of maintenance costs, re- 
duction of equipment outage periods 
and reduction of hazards to mainte- 
nance personnel, 


reboilers on towers to 
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Compression Ratio 


7 


K = Ratio of Sp. Heats 


ohee 
+ 


l 14 16 18 2 


22 2. 


12 3 14 


26 28 3.0 


Match Term — Numerical Value 


Figure 1. Effect of compression ratio and specific heats on the Match Term. 


In two minutes you can analyze graphically . . . 





Centrifugal Compressor Performance 


® New Pressures 


© New Speeds 


S. R. Steinbock, 


Barrancabermeja, Colombia 


THE PERFORMANCE of centrifu- 
gal compressors is so vital to plant 
operation that a comprehensive un- 
derstanding of their operating charae- 
teristics becomes absolutely essential. 
In general, operating characteristies 
must be analyzed for two reasons: 

(1) Operating conditions are dif- 
ferent from the original design basi- 
to modify 
desired 


and it becomes necessary 
certain variables to attain 
results. 

(2) When specifying a new com- 
pressor sufficient flexibility is desired 
to cover a wide range of operating 
conditions. 

This article contains a -implified 
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© New Temperatures 


© New Horsepower 


graphical method of analyzing the 
performance characteristics. The usual 
tedious mathematical analysis is 
eliminated, 

This method is a solution of two 
simultaneous cquations correlating 
adiabatic head with machine and gas 
variables, The first) equation states 
that the adiabatic head varies directly 
as the square of the speed of the ma- 
chine, The second is the expression 
for the adiabatic head: 


mC) Or) GAs 
fC.) ) 
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Where HI Adiabatic head in it Ibs./Ib 
M Molecular weight of pas on 
Ibs miele 
| Julet temperature to the 
compressor, “R 
h Ratio of specific heats 
1 Compression ratio 
The last term in Equation (1) is 
often designated by “X." so that the 
equation may be written as: 


HCW ICT )G ADC) 


MAINTENANCE / OPERATION 





Centrifugal Pressure Performance 
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uo 


Scale A 


Auxill 


Speed - % of Design 





PERFORMANCE 
CALCULATION CHART 


and in the graph the term 


Cir )C%) 


“match term. 


ix referred to as the - 

In most applications the aim is to 
maintain a certain pressure ratio. This 
method will prove very useful in esti 
mating adjustments which should be 
made. 

The following examples will illus- 
trate the simplicity of the perform. 
anee caleulation 
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Figure 2. Performance calculation chart. 


Example ! 

A gas compressor installed in a cer- 
tain oil refinery was designed on the 
following basis: 

Speed 7000 rpin 
Disch, pressure 105 psia 
16.5 psia 
mrt 


Suction pressure 
Inlet temperature 
Mol wenmlht 2B) 

k B 4, 
Under actual conditions, however 
the molecular weight of the gas is only 
$6 and the suction pressure cannot be 
raised, Therefore the desired discharge 
pressure cannot be attained without 
making certain adjustments. Find: 


(a) The discharge pressure availa- 


Perro_euM 


70 7580 85 90 95 100 


105 
lo 
15 
120 


Molecular Weight 
% of Design 


Auxiliary Scale 8 
50 60 70 80 90 


100 110 120 130 


Inlet Temperature 
% of n 


ble from the compressor under these 
conditions. 


tb) To maintain the design dis- 
charge pressure. what adjustment 
should be made in the speed of the 
machine or in the inlet: temperature 
of the gas? 


Solution: 
105 


16.5 6.35 


Design pressure ratio 
Actual mol. wt. percent ratio 
({°) 
44 
From Figure 1 read off design “match 
term” ~~ 2.04 


(10) 82 percent of destan 
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Step a 

On Figure 2 proceed vertically up 
from 100 percent on the speed scale 
to the intersection of the curve and 
then to the right until the 82 percent 
mol. wt. line is met (interpolate be- 
oO and Thence 
proceed vertically down to the 100 
percent temperature line and then to 
the left and read off “match term” 8: 
percent. Thence “match term” undet 
these conditions becomes 


82 
#2 ) (201) 1 


Referring again to Fieure 2. find 
that at a “match term” of 1.67 the 
compression ratio is 4.00. Thence the 


tween SS percent). 


discharge pressure will be 
(4.60) (16.5) 


760 peta 


Sep h 

(li New speed required: 

If it is desired to maintain the dis- 
charge pressure. the match term would 
be maintained at 100 percent. (This 
only applies if there is no appreciable 
change in “k.” Otherwise a new match 
term must be determined taking into 
account the different “k” value.) 
the “match term” 


Starting from 
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scale — 100 percent on Figure 2. draw 
a line to intersect the 100 percent tem- 
perature line and then a vertical line 
to mect the 82 percent mol. wt. line. 
From here proceed to the left to the 
intersection of the speed curve and 
find the new speed to be 111 percent 


, > : 111 
of design. ie( hip 
(2) New temperature required: 

If an adjustment in the inlet tem- 
perature is desired. start from the 
speed seale (100 percent) and proceed 
to the speed curve. Then draw a line 
to the 82 percent mol. wt. line and 
proceed vertically down, Now starting 
from the Match Term scale (100  per- 
cent) proceed horizontally until the 
previous line is intersected. Thus a 
point is found corresponding to 82 
percent of design temperature. Henee 


° &2 
inlet temperature should be ( ah 160 
90) 10 F. 


In actual practice it may not be 
practical to reduce the temperature 
this low. and it may well be that the 
speed could not he safely increased 
by 1} percent. A compromise is there- 
fore possible. whereby both the speed 
of the machine and the inlet tempera- 
ture are changed. Various combina- 
tions of such changes can be readily 
computed and tabulated from the at- 
tached graph. 


150 F. absolute. or 


Example ll 


It is desired to specify conditions for 
a centrifugal compressor which is 
known to have to operate over a wide 
range of conditions. 


16.5 te 25 psia 
105 psia 

37 to 45 
LiSte 112 
oF 


Suction pressure 
Discharge pressure 
Mol wt 

k value 


Inlet temperature 


What are the conditions which 
should he specified to assure that the 
machine will operate satisfactorily 
over the full range? 


= 6.35 to 4.2 
(Specify the higher ratio as 100 per 
cent of design) 

Mol wt 37 to 45 
(Specify the lower mol. wt. as 100 
percent of design. Le. mol. wt 45 
becomes 121 percent of design.) 


Pressure ratio 


From Figure 1: 


ression 
atlo 


Com 
Match Term 





Design Basis: 

6.35 1.1: 

6.35 1.1 

80 Percent of Design Basis 
approx. 

4° 1.1: 

4. 1.1 


KEINE 


)(7600) = 8130 rpm. 


Now from Figure 2 can be easily 
seen that: 

tad With a match term of SO per- 
cent of design and mol. wt. of 100 
percent of design. the speed will have 
to be reduced to 88.5 percent ol design. 


(b>) With a match term of 80 per- 
cent of design and mol. wt. of 121 
pereent of design, the speed will have 
to be reduced to &1 percent of design. 


te) If the machine operates on the 
high compression ratio, the match fae- 
tor is 100 percent and if the mol. wt. 
of the gas is 121 percent of design, 
the speed will have to be reduced to 


92 percent. 


How To Determine the Driver 
Horsepower: 


It is also necessary to check in all 
cases that the available driver horse- 
power is adequate for the contem- 
plated operating conditions. The shaft 


the cou 


horsepower at 


He eos ¥ ‘ ,) 


COTpPPessor 


pling is: 


(2) 


Which can also be written as: 


PVs 
>, (mateh term) (3) 


inlet 


and Py 


( omipressert presstive m 


peste 


p. ( onmipressert cischarve pres 


stire dn pst 


inlet volume om ctm at 


conditiens 


(aus 
inlet 
Polvtropic and mechanieal ef- 
of the 


hermenes cCOMIpressal 

The “mateh term” can be readily 
found from the graph, and then it 
becomes merely a question of substi- 
tution in’ Equation (3) to find the 
horsepower under any set of given 
conditions. 


A rough estimate of 
efficiencies may be made for prelim- 
inary calculations, but they should be 
checked with the manufacturers. The 
important factor to remember is that 
the polytropic efficiency will not re- 
main constant. It will vary with the 
volume of gas passing through the 
machine, and is of particular impor- 
tance in the case of multistage com- 
pressors operating over a wide range 


COMpressor 


of compression ratios or volume. 


MAINTENANCE / OPERATION 





Imperial planning .. . 





To Revamp Maritime Refinery 


Syigpul 


Lideadh 





iv STAYS—Only piece of equipment to survive revamping will be the cracking section of this 
combination unit 


THEY GO—These 1916 batch stills will make way for more modern equipment. 


THE LARGEST refinery construc- 
tion project ever undertaken in Canada 
and one of the largest single construc- 
tion projects in the history of the Mari- 
times was announced last month by 
George R. MeMillin, superintendent of 
Imperial Oil Limited's Maritime re- 
finery at Imperoyal. near Halifax. 

In a building program estimated to 
cost between $25 and $30 million, Im- 
perial. affiliate of Standard Oi] Com- 
pany (New Jersey). will replace most 
of its existing plant with a brand-new 
refinery of almost double the capacity. 

When construction is complete, the 
Maritimes will have a refinery that in- 
corporates the latest developments in 
petroleum) processing. including one 
of the largest Fluid catalytic cracking 
units in Canada. 

Daily capacity of the new plant will 
be $1.025 barrels. This will make it 
one of Canada’s major oil refineries. 
bigger than anything west of the Great 
Lakes and- in the Imperial family of 
nine refineries surpassed only by the 
plants at Sarnia and Montreal. Present 
capacity at Imperoyal is 22.000) bar- 
rels a day. 

MeMillin. who became superintend- 
ent at Imperoyal at the first of the 
year. said that engineering design for 
the new plant is under way and would 
take some time. Construction should 
start early in 1955 with completion in 
the summer of 1956. The existing plant 
will continue in operation during the 
construction period. 

The new refinery will be built on 
the present site at Imperoyal, across 
the harbor from Halifiax and three 
miles south of Dartmouth. It will 
serve the Maritime provinces and 
Newfoundland. including Labarador. 
with products made from crude oil 
brought by tanker from Venezuela. 

One of the features of the new re- 
finery will be a Model IV Fluid cata- 
lytic cracking unit with a capacity of 
27.000 barrels a day —among the larg- 
est cat crackers in Canada. 

Other refining equipment to be in- 
stalled at Imperoyal includes an 
atmospheric and vacuum distillation 
unit. a catalytic polymerization unit. 
a gas recovery plant. a treating plant 
and a naphtha specialty plant. Ad- 
ditional construction will include me- 
chanical shops for the greatly-enlarged 
plant. a laboratory and technical 
building. loading racks from = which 
products will be shipped and facilities 
for providing the refinery with water. 
steam and electricity. 
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Figure 1. Vapor equivalent apparatus 


Speed up... 











Fiqure 2. Sample measurement and entry system 


Natural Gasoline Analysis 


SILICONE OIL 


» MERCURY 


Figure 3. Multiplying manometer 


By this rapid method, liquid residues can be analyzed for: 
® Liquid/gas ratio 


§ Vapor Equivalent 


S. T. Preston, Podbielniak 
Dan E. Smith, Phillip: 


IN THE LOW temperature analysis 
of natural gasolines, the light hydre- 
carbons through butanes or pentanes 
are removed in the vapor phase and 
the heavier fractions are removed as 
a liquid residue. In order to combine 
these measurements to obtain the com- 
position on a mole percent basis (as ix 
needed to compute vapor pressure) 
the molecular weight or vapor equiva- 
lent of the liquid residue must be de- 
termined, Formerly available methods 
were too time consuming to be used 
on a routine basis. Although correla- 
tions between gravity and vapor equiv- 
alent or molecular weight have been 
used extensively, the weakness of these 
correlations has been indicated previ- 
ously.’ The method described herein 
permits the rapid comparison of the 
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® Molecular weight 


iNc., Chicago 
Petroleum Company, Bartlesville, Okla. 


molecular weight and/or vapor 
equivalent of an unknown to that of 
a known pure reference material, 


Description of Apparatus 

The apparatus is illustrated in Fig- 
ure |. It consists of (a) the sample 
measurement and entry system, (bh) 
the multiplying manometer. and (ec) 
the vaporization flask. 

(a) Sample Measurement and 
Entry System This apparatus i- 
shown in Figure 2. It consists of a 
sample pyenometer and an orifice type 
sample entry system. The apparatus 
is a modification of that described 
by Consolidated Engineering Corpora- 
tion. The pycnometer is constructed 
from a 12/1 spherical joint of suffi- 
cient length to contain between 0.07 
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and 0.08 milliliters. The ends are con- 
-tricted to minimize evaporation loss. 
A syringe equipped with a blunt 
needle point is used for filling the 
pyenometer, 

The orifice in the entry system is 
located below the spherical joint as 
shown in Figure 2. The capillary end 
is sealed off and ground flat until a 
~mall appears. The spherical 
joint is then sealed into a tapered joint 
which is extended to furnish a recep- 
tacle for the mereury which leaks 
through the orifice during sampling. 

(b) Multiplying Manometer 
This apparatus is designed to permit 
the complete vaporization of liquid 
residues (mixtures of hydrocarbons 
ranging from isopentane to n-decane 
with trace quantities of material heav- 


oritice 


137 





Gasoline Analysis 





ier than decane). consequently it is 
essential that the total pressure be 
maintained below the dew point pres- 
mixture, The vapor pres- 
hydrocarbons 


sure of the 
sures of some of the 


encountered are given in 


TABLE 1 
Vapor Pressure at 100 1 
(im mm. of Ey) 
nt, K46 
nt, 274 
nly 24 
nf 0 a] 77 


*hrom ASTM Special Technical 
Publication No. 109 (1950) 


of 1 mm. absolute 


\ limiting pressure 
le io 
design 


was arbitrarily selected as the 
basis for the apparatus. 

Since the total pressure rise within 
the vaporization bulb is small a multi- 
plying manometer capable of giving 
the desired aceuracy in the pressure 
readings is required. Originally a 
manometer was developed which, al- 
though satisfactory, was somewhat 
fragile and incapable of being trans- 
ported. In an effort to inerease the 
rugevedness of the apparatus and make 
it portable, this manometer has been 
modified to the form shown in Figure 
%. An inerease in pressure within the 
vaporization bulb acts upon the mer- 
eury through opening * Displace- 
ment of the mercury causes the level 
of the second manometer fluid to be 
displaced in the small diameter leg 
(3 mm. id.). 

The amplification of the manometer 
may be computed by determining the 
pressure rise which would cause a ft 
mm. displacement of the mercury in 
the large diameter sections of | the 
manometer, The surface area of the 
mereury on each side of the partition 
is 1000 square millimeters, therefore 
the volume of mereury displaced is 
1000 cubic millimeters. The displace- 
ment of the interface of the second 
manometer fluid (A.M) is given by: 


Tid) 


| \V colunne displaced 


\M loo 


found to be 
causing 


which Mis 


pressure Triste 


From 
110.17 mm. The 
this travel is therefore: 
‘ 141.47 & dh 
AP ' 
13.6 


dy density of second floid 
Using a value of 1.00 (butyl phthal- 
ate) as the density of the second fluid: 


a¥ iy 2+ wa I? 4mm. of He 


The amplification factor is therefore. 
141.47 /12.4 or TA 

AM 

11.41 


Ap 


ay , a 


‘LEGEND 


| 
w 
wo 


A= VAPOR EQUIVALENT, GASEOUS ML/LIQUID ML 


B= VAPOR EQUIVALENT, CU.FT./GAL. 
C= rey WEIGHT / SPECIFI 


AT 60/60 F 


ISOOCTANE 


20 130 i40 150 160 #170 #2180 190 
VAPOR EQUIVALENT. GAROUS ML PER LIQUID ML 


16 17 8 


110 ~=—-:120 


9 20 2). +22  #«2 
CUBIC FEET PER GALLON 


130 140 60. 170 ) 
MOLECULAR WEIGHT / SPECIFIC GRAVITY AT 60/60 


GRAVITY 


OBSERVED PRESSURE IN MM.,,* F 


200 210 
24 


180 210 


200 
F 


Figure 4. Calibration chart for vapor equivalent 


where k Manometer constant 


A small bulb is needed on the top 
of the manometer to prevent errors 
due to compression of the gas above 
the second manometer fluid. A volume 
of 30 ml. will effectively eliminate 
errors from this source, if the pressure 
in this section is reduced to 0.1 mim. 
of He. before tests are made. 


(c¢) Vaporization Bulb Having 
established the limiting operating pres- 
t mm. of Hg., sample size is 
directly related to the size of the 
vaporization bulb, consequently the 
vaporization bulb must be made suffi- 
ciently large to permit accurate meas- 
urement of the liquid sample. A vol- 
ume of three liters requires a sample 
of about 0.075 ml. which is sufficient 
for accurate measurement. 

The vaporization bulb is mounted in 
a water bath with the water level suffi- 
ciently high to cover all parts of the 
Vapor space. 


sure as 


Preparation of Apparatus 


The apparatus is mounted in’ the 
water bath with metal clips as shown 
Figure 5. 


(a) Filling the Manometer 
Both stopeocks are opened, the ma- 
nometer cap is removed, and enough 
triple distilled mercury is added to 
half-fill the large diameter section of 
the manometer. The manometer is then 
filled with the silicone oil to about 
one inch above the base of the capil- 
lary. The appartus is tilted slightly so 
the air bubbles will escape through 
the capillary. The remaining air bub- 
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bles may be removed easily by apply- 
ing a slight positive pressure through 
the pump stopeock while the other 
stopeock is closed. Care shauld be 
taken to) prevent) spilling = mereury 
from the manometer into the flask. 


(b) Degassing the Manometer 
Fluid— Silicone oil or butyl phthalate 
contains an appreciable quantity of 
dissolved air which must be removed 
by prolonged evacuation. The ma- 
nometer cap is temporarily sealed in 
place with stopcock grease. The entry 
system is sealed with mercury and the 
vround joint plug. A vacuum is then 
applied through stopeock “A” with 
stopcock “B” open and the apparatus 
is evacuated. The vacuum is applied 
cautiously at first to prevent foam 
from entering the large flask. Excess 
oil may be removed at the completion 
of degassing by applying slight pres- 
sure through stopcock “A” and with- 
drawing the oil from = the enlarged 
portion with a glass tube. 


Calibration of Apparatus 
The apparatus is calibrated with 
pure hydrocarbons having molecular 
weights between 72 and 150. Normal 
hexane, normal heptane. and iso-octane 
are readily available and will readily 
define the calibration curve. 


(a) Procedure The apparatus is 
evacuated, both stopcocks are closed. 
and the initial reading on the mullti- 
plying manometer is recorded. A por- 
tion of the pure hydrocarbon is drawn 
into the syringe. The pycnometer is 
then filled by touching the syringe 
needle to the center of the ball joint. 
The plug is removed from the enter- 
ing system and the pycnometer is in- 


lol 





-erted. The plug is replaced after the 


<ample is entered. The room tempera- 
ture is recorded, 

The final reading on the multiply- 
ing manometer is recorded after the 
pressure reaches equilibrium. The dif- 
the initial and final 
pressures is recorded as the pressure 
rise in millimeters. The procedure is 
repeated at least twice for each pure 
material used in the calibration. 


ference between 


(b) Caleulations— Figure 4 was 
constructed to serve as a rapid method 
of calculation and requires only that 
the apparatus be calibrated and_re- 
lated to the chart with a calibration 
factor. It is based on a_ theoretical 
sample size and flask volume. and 
therefore. would not necessarily fit 
any existing apparatus. The calibra- 
tion factor is determined as follows: 


(1) Calculate the vapor equivalent of 
the calibrating materials using the for- 
mula below or that presented in the 
section on Derivation of Calculation 
Procedures 


Ss 
MW 


< 23.690 


where V. EF Vapor equivalent, ase 


ous ml/liquid ml at 60 F 
S = Specific gravity at 
60/60 F 


MW Molecular weight 


(2) Read the pressure opposite the 
theoretical vapor equivalent as given on 
Figure 4. Divide this value by the pres- 
sure obtained during the calibration with 
this same material. The result is the 
calibration factor. Each calibrating ma- 
terial should, theoretically, give the 
same factor 


A new factor must be determined 
for each pycnometer and for each bath 
temperature. 


Operating Procedure 


The sample is entered at approxi- 
mately the same temperature* as in 
the calibration, and in the same man- 
ner. The pressure is then allowed to 
reach equilibrium and is recorded. This 
value is then multiplied by the calibra- 
tion factor. F. and the vapor equivalent 
ix read on Figure 4 in either gaseous 
ml ‘liquid ml or cubie feet ‘gallon. If 
the molecular weight is desired the 
specific gravity is determined and 
multiplied by the value on the Figure 
listed as molecular weight specific 
vravity. 


Derivation of Calculation 
Procedure 
The caleulation chart presented in 
the description of the operating pro- 
cedure is based on the following: 


about 0.5 
from the 


* The result will be in errer by 
pereent for each 160 F variation 
libration temperature 
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Figure 5. Vapor apparatus equivalent apparatus 


(a) Vapor Equivalent (cubic 
feet per gallon)—If the volume of 
the vaporization bulb is designated as 
V (in liters), then the volume of vapor 
‘at standard conditions) formed by 
the vaporization of any sample is: 


519.69 AP l 
T ~ 700 ~ 28.316 
eu. ft. of vapor at 60 F and 760 mm, 
where \ 


\ 


volume of vaporization 
bulb (liters) 


I temperature of vapor ("R) 
»P pressure rise(mm. of Hy ) 


A liquid sample (c, in ml.) added 
to the apparatus is corrected to the 
volume it would have occupied at 60 
F. in gallons by: 

l 


XX sng 55 
Gallons of liquid at 60 F 


volume of liquid sample 
ino ml (measured at a 
temperature ‘T) 


where t 


(ratio of density of 


sample at Tote den 


sity at 60 FF) 


Dividing the volume of vapor (in 
cubic feet) by the volume of liquid 
(in gallons) gives: 

520) Ar 
760 
3785.3 


cu. tt. at 60 F and 760 mim 
Gal at oo F 


Combining the constant terms of the 


above relationship: 
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AP cuit 

i. Pee gal 
As indicated previously. the reading 
on the multiplying manometer is re- 
lated to the true pressure rise by a 
constant factor, or: 


AP AM X k 
where AM readin on mhanometer 
Ko a constant depending on 
comustruction of 
Thanhometer 


Substituting this value of /.P in the 
equation above and combining all con. 
stant terms 


\ k 
( (91.912) the re- 


lationship simplifies to: 
( AM cuit 
K bil ) val 


where K 


combination of all constant 
terms (calibration constant 
of apparatus) 


(b) Vapor Equivalent (ml. 
gas/ml. liquid The vapor equiva- 
lent in metric units is related to the 
vapor equivalent in cubic feet per 
gallon by the ratio (28316./3785.33) 
or: 

cu. ft mad. yeas 


7. ARS 


val mod. deequiad 


(c) Liquid to Gas Ratio The 
liquid to gas ratio, frequently used in 
the calculation of results of low tem- 
perature fractional analysis, is the re- 
ciprocal of the vapor equivalent as ex- 
pressed in metrie units above. 


(d) Molecular Weight’ The de- 
termination of molecular weight’ is 
based on the following relationships: 


PY nk 
where P pressure (mm. of Hy.) 
V volume (hters) 
nN number of moles 
kK pas constant (34.645) 
| Vapor temperature 
ec Mh» Pow 
and NW M “ 
density of liquid) sample 
at ook 
molecular weight of sample 


“Where Pur 
VW 


combining the above equations and 
regrouping the terms gives: 


MW ‘ bl 

pov V Xk AM R 
Combining this relationship with that 
of vapor equivalent (in cu. ft./gal.) 
wives: 


MEW (91.412) R 3166.96 
Pu Vik V.F 
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Temperature measurements quick and easy with this . . . 





Portable Thermowell 


R. G. Sanders, Magnolia Petroleum Compan, 


Beaumont, Texas 


A PORTABLE thermowell which 
permits quick and easy measurements 
of temperature at any point where 
drain or bleeder valves are located is 
shown in Figure 1. This thermowell 
has been tested successfully mn linve bs 
having pressures up to 200 psig, and 
might be used at even higher pressure. 

The size of the thermowell is gov- 
erned by the size of these connections. 
The thermowell consists of a threaded 
tube which carries an iron-constantan 
thermocouple in the tip and a conven- 
tional thermowell head on the outer 
end where potentiometer leads are con- 
nected. The threaded tube is run 
through a packing gland to seal it 
against pressure. 


Description of Tube 


The tube is made of %,-inch extra 
heavy pipe and has a continuous 
thread for 20 inches along its length. 
The over-all length of the tube is 25 
inches. The 20-inch threading on the 
tube will allow approximately I 
inches of penetration into the line or 
vessel, However, the tube can be made 
to any desired length. A lathe cut 
thread of 16 threads per inch is used 
on the tube described here. A’ finer 
thread could be used on the tube. and 
a better seal against pressure would re- 
sult. However, a finer thread would 
require a longer time to run the tube 
into the line or vessel. In this case a 
compromise was made between sealing 
qualities and speed of operation. The 
tip of the tube is machined from solid 
stock and welded to the end of the 
tube. The weld is ground smooth to 
remove burrs. A ly-inch diameter hole 
is drilled to a depth of 7/16-inch in 
the solid tip to make a neat fit between 
the tip and the thermocouple junction. 
No appreciable lag is encountered 
when recording varying temperatures. 
The solid tip is not threaded so that 
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Figure 1. Cutaway view of the portable thermowell. 


the tube cannot be backed out too far 
and blown out of the bushing. The as- 
sembly is screwed into the valve by 
the male pipe threads on the bushing. 
With the exception of a brass packing 
nut, stainless steel is used for construe- 
tion of the device. 

The thermowell has been used pri- 
marily in evaluating heat exchangers. 
Intermediate temperatures between sev- 
eral exchangers in a bank are not 
usually measured with any perma- 
nently installed instruments. However. 
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most exchanger installations are 
equipped with several drain connec- 
tions. and temperatures of inlet and 
outlet streams to each exchanger are 
obtained by inserting the thermowell 
in these connections. The bushing con- 
taining the packing gland is first 
screwed into the valve with the valve 
closed. The valve is then opened, and 
the thermowell is run into the line for 
temperature measurement. The thermo- 
well is removed by reversing the pro- 
cedure. 
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Petrochemical Reactions 


Part 8. The Production of Olefins 
>Part 9. Alcohols from Olefins 
Part 10. Halogenation of Olefins 


Lewis F. Hatch, The University of Texas, 
Austin 


PETROLEUM’S GREATEST contribution to the chemi- 
cal industry is in furnishing the raw materials for aliphatic 
chemicals. In 1952, 14.3 billion pounds of aliphatic petro- 
chemicals worth $2.2 billion were produced. This amount- 
to 82 percent of the total aliphatic chemical production. 
The most important types of aliphatic compounds are those 
containing hydroxy] groups (OH) in the molecule. The 
two main classes of hydroxyl compounds are alcohols 
(RCH,OH) and glycols (RCHOHCH,OH). The present 
article will be confined to alcohols and only to those 
which are synthesized from olefins by hydration. 

RCH = CH. + H.0 > RCHOHCH, 


This is not too restrictive for most of the alcohols pro- 
duced in large quantities are made by this process. 


How Are Aleohols Produced? 


There are almost as many industrial methods for the 
production of alcohols as there are alcohols made indus- 
trially. Some alcohols are produced by as many as three 
or four different methods from both petroleum and non- 
petroleum raw materials, and several of these methods 
have appeared in recent issues of the REFINER. The pro- 
duction of amyl! alcohols from pentane through the hydrol- 
vsis of amyl chloride (Sharples Chemicals Inc.) was noted 
in Part 5 of this series (Chlorination of Paraffin and 
Aromatic Hydrocarbons-——Petro.eum REFINER, 32(9), 
207, September, 1953). 

CH, + Cl: —@ CsHnCl -++ HCl 
CsHiCl 4+- NaOH — CsHnOH + NaCl 


TABLE 1 
Production of Various Alcohols and Related Compounds, 1952" 


Compound Formula Production (Pounds) 
Methanol (Methyl Alcohol) “HsOH 
Synthetic 





1,095,517,000 
Natural 14,853,680 
Ethyl Alcohol (Ethanol) “HaCH2OH 
Synthetic 
Fermentation 
Isopropyl! Alcohol (IPA) 
(Isopropanol, Petrohcl) 
n-Butyl Alcohol 
(Butanol) 
(ther Butyl Alcohols 
Amv! Alcohols 
Fusel Onl) 
Diethyl Ether 
Ether 


858,152,000 
. 647,000,000 
‘HsCHOHCHs 845,932,000 


“HaCH2CH2CH20H 117,199,000 


188,483,000 
991,000 


“sHvOH 
‘sHuOH 


“HaCHeOCHe2CHs 65,162,000 


0 
Acetone “Ha CCHs 
From IPA 
Fermentation 
Octyl Esters 


403,781,000 
35,794,000 
94,190,000 


* US. Tariff Commission 
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The synthesis of methanol from methane through carbon 
monoxide and hydrogen was reported in the Process Sec- 
tion of the September. 1953, issue of the REFINER. 


CH, 4+ 1/2 0, 7 Ct) + 2H 


cat 
CO) 4+- 2H, > CHAO 


The synthesis gas (CO+H,) also comes from coke and 
steam (water gas). By varying operating conditions and 
catalyst. higher alcohols may be obtained from carbon 
monoxide and hydrogen-— the Hydrocol process. 

Other methods by which alcohols are produced com- 
mercially from petroleum are the oxo process (1), (octyl 
alcohols). n-butyl alcohol from acetaldehyde by aldol con- 
densation, dehydration and hydrogenation, (11), and by 
oxidation (III), See part 4 of this series, PETROLEUM 
REFINER. 32(8), 123, August, 1953. Several alcohols 
are also produced by fermentation, (4), (ethyl, n-butyl 
alcohols. amy! alcohols). 


I. RCH = CH: + CO + H:-— RCH:CH:CHO 
RCH.CH2CHO + H.— RCH-CH.CH.OH 
1. CHLCHO + CH,CHO — CHLCH = CHCHO + H:O 


Crotonaldehyde 


CHCH©) 4+ 2H, —~ CH,CH-CH,CHLOH 
n- Butyl alcohol 
(Butanol) 


CH,CH 


Ht. CH sCH.CH.LCH, + O. — CHVCH-CH.CHLOH and 


other oxidation products 
fermentation ; 
IV. GoHeO. — 2CHICHLOH + 2C0 
Glucose 
(Dextrose) 

The acetaldehyde used in the second method may come 
from methane by way of acetylene or from ethylene by 
way of ethyl alcohol. 

In spite of the multiplicity of methods employed for the 
production of alcohols the largest quantity is made by the 
hydration of olefins. 


CH; = CH: + H.O = CH,CH,OH 


Unfortunately this is an equilibrium reaction with the 
equilibrium at high temperatures in the direction of the 
olefin and water— in fact this was for a long time the 
method of preparing ethylene. This drawback is over- 
come, at least to some extent, by operating at a high 
pressure and at a relatively low temperature in the pres- 
ence of a catalyst (Shell Chemical Corp.. Texa: East- 
man Company Carbide and Carbon Chemicals Company ) 
or by the use of sulfuric acid in a sulfation-hydrolysis 
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Alcohols from Olefins . . . 





process (Esso Standard Oil Company. Carbide and Car- 
hon, National Petro-Chemicals Company, others). The 
~ulfation-hydrolysis process is also called the esterifi- 
cation-hydrolysis process for the sulfate is actually an 
ester of an alcohol and an inorganic acid. 

There are two inherent disadvantages to the production 
of alcohols by the hydration of olefins. There is always a 
certain amount of by-product ether, and with propylene 
and higher olefins only secondary and tertiary alcohols are 
formed. This is not good. for. in general. primary alcohol- 
(RCH.OH) are of more value. 

CH.CH CH.+ H.O-CHLCHOHCH 
Isopropyl alcohol 
\ secondary alcohol 


CH 


Had — CH,COHCH 
tert. Butyl alcohel 
Vtertiary aleohol 


Sulfation-Hydrolysis Process 

The preparation of alcohols from olefins by the use of 
~ulfurie acid is a three step process. 

1. Absorption of the olefin in concentrated sulfuric acid 
(Sulfation). 


cH Hos, — RCHCH 


Cosoo.tl 
Alkyl livre i 
sultate 


2. Dilution and hydrolysis of the alkvl hydrogen sulfate 
(Hydrolysis). 


RCHCH Huo — ROHOTCH, + THES), 


sor 


}. Reconcentration of the dilute sulfuric acid. 

Step 3 will not be considered here, although. from the 
standpoint of economics, the reconcentration of the dilute 
-ulfurie acid is very important. 

Sulfation. Absorption of the olefin in sulfurie acid is 
carried out using acid concentration ranges from about 50 
percent to 98 percent and temperature ranges from near 
zero to BOC. (Table 2). 

The ease of sulfation increases in the order ethylene: 
propylene<n-butylenes< isobutylene. and this difference 
in reactivity has been used to separate the various olefins. 
The absorption is carried out under pressure and in either 
the liquid phase or vapor phase. 

There are three side reactions: The formation of ethers. 
polymers and dialkyl sulfates. Polymer formation is di- 
rectly related to the ease of sulfation. and. when the mini- 
mum conditions for sulfation are maintained, polymeriza- 
tion of the olefin does not become serious. Ether formation 
always oecurs but can be reduced to a low figure (ea. 5 
percent) by operating under conditions disadvantageous 
to dialkyl suifates which are thought to be the precursers 
of the ethers. Formation of dialkyl sulfates is promoted 
by increased pressure or concentration of olefin, increased 
concentration of the acid and by a high olefin-acid ratio. 
The dialkyl sulfates not only cause an increase in ether 
formation but also are more difficult to hydrolyze to the 
alcohol. 

Hydrolysis. The alkyl hydrogen sulfates are hydrolyzed 
by dilution with water and heating. When relatively dilute 
acid is used. there is a considerable amount of alcohol in 
the reaction mixture even before dilution. The extent of 
dilution is controlled by two factors. First the dilution 
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must be sufficient to prevent the dehydration of the 
aleohol back to the olefin when the reaction mixture is 
heated, Secondly, the dilution is limited by the economies 
of reconcentrating the dilute acid for reuse. 

The alcohols are usually distilled out of the dilute acid 
solution and then concentrated to the composition of their 
water azeotrope. Anhydrous alcohols are produced by 
further azeotropic distillation using a third component 
which either forms a lower boiling binary azeotrope with 
water or a ternary azeotrope containing only a small 
amount of the aleohol. 


Catalytic Hydration of Olefins 

The catalytic hydration of olefins may be represented as 
an addition of a water molecule to an olefin and results 
in the direct formation of an alcohol. 


RCH CH, | HO RCOHOHCH 


It is more likely. however, that there is an intermediate 
formed similar to alkyl hydrogen sulfate which. in’ turn. 
hydrolyzes to the aleohol and regenerates the catalyst. 

At first glance catalytic hydration of olefins would seem 
to have much to offer in competition with the sulfation 
process, There are some drawbacks. however, for the 
process requires a more pure olefin than the sulfation 
process and operates at a higher temperature and pressure. 
It may be carried out either in the liquid or vapor phase 
with solid or liquid catalysts. Actually only two or three 
companies are using a catalytic process and only for the 
production of ethyl alcohol. It is thought that an acid 
phosphate catalyst is used at about 100 C. and at a high 
pressure (10000 psig). The conversion is low. but— the 
vields are said to be high. 


What Is the Reaction Mechanism? 

There have been a number of reaction mechanisms pro- 
posed for the hydration of olefins in an aqueous acid 
medium. The latest and in many respects the best is that 
of Robert W. Taft. Jr of Pennsylvania State College. 
The following equations represent the proposed sequence 
of reactions. 


Cc 


H HOO 


Reaction Vis an equilibrium and the proton CH) is 
associated with the pr elections of the carbon-carbon 
double bond and not with either carbon atom. Reaction 


TABLE 2 


Acid Concentrations and Temperatures for the Sulfation of 
Various Olefins 


Acid Conc. 
Range, Percent 


Temperature 
Range C. 
Ethylene He WO-G% 60-80 
Propylene Hi Ha 75-0 25-30 
Buty lenes H = CHOHs Th 15-30 
~ ‘HCH 


Olefin Formule 





Isobvuty lene CHa Hs 65 
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VI is rate controlling and represents the isomerization of 
the carbonium ion A to the carbonium ion B which has 
the proton covalently bonded to one of the carbon atoms, 
and the other carbon atom now carries the positive charge. 
Reaction VII is fast and yields the alcohol. 

This mechanism explains both the acid catalyzed hydro- 
lysis of the more reactive olefins (such as isobutylene) 
and the fact that dilution of a concentrated acid absorp- 
tion mixture results in the immediate liberation of a large 
quantity of alcohol whereas alkyl hydrogen sulfates hydro- 
lyze slowly. Some of the alcohol is present in the form 
of the carbonium ion while the rest is in the form of the 
sulfuric acid ester. The relative amounts of each is deter- 
mined by the acid concentration and the nature of the 
olefin. 


What About Ethyl Alcohol? 

The question has many facets, for ethyl aleohol ix not 
only a very important industrial chemical but also a 
beverage from which the government makes appreciable 
income by taxation. It may be synthesized from petroleum 
products by several different methods and obtained by 
fermentation from farm products and molasses. It is little 
wonder that what is soberly said about ethyl alcohol today 
may sound the next day as coming from one who has been 
too close to his subject. To add to the confusion one has 
only to note that production figures are given in pounds, 
gallons, wine gallons and proof gallons. One hundred 
pereent ethyl aleohol (absolute alcohol) is 200 proof and 
one wine gallon of 190-proof aleohol equals 1.9 proof 
gallons if any further proof is needed. 

The percentage of ethyl aleohol produced from petro- 
leum has increased steadily during the last few years. In 
1939 molasses furnished 68 percent of our industrial 
aleohol and 24 percent was synthesized. In 1948 the figures 
were 39 percent and 38 percent; while, in 1952, 57 percent 
of the industrial aleohol production was of petrochemical 
origin. The figure for 1953 is approximately 65 percent. 
Approximately 70) percent of this synthetic alcohol pro- 
duction is captive. The perceatage increase in’ synthetic 
ethyl aleohol production is caused both by the building of 
new synthetic aleohol plants and shutting down of fermen- 
tation facilities (B. 1. du Pont de Nemours & Company. 
U.S. Industrial Chemicals Company). In recent years the 
wide Huectuations in price and supply of industrial alcohol 
have been caused by similar wide variations in the price 
and availability of Cuban molasses. The swing toward 
svathetic aleohol has led to an increased stability in the 
aleohol industry. 

kthyl aleohol goes into many industrial chemicals with 
oxidation to acetaldehyde leading the list. Many ethyl 
esters are used for solvents (ethyl acetate 61,441,000 
pounds in 1952) and ethyl alcohol itself is used both as a 
solvent and an antifreeze, The reactivation of the ethyl 
aleohol process for the production of butadiene for syn- 
thetic rubber will completely change the alcohol picture. 

Figure | gives a flow diagram of a typical sulfation 
process unit for the production of ethyl alcohol, 


Why Se Much Isopropyl Alcohol? 

There are several answers to that question, with one of 
the more important ones being that isopropyl! alcohol 
(1PA) may be used in many places as a substitute for 
ethyl aleohol, and for these uses it has the distinct ad- 
vantage of being alcohol-tax free and thus not subject to 
regulation. The major use of isopropyl alcohol is in the 
production of acetone by dehydrogenation (VIIL) and 
oxidation (IX). 
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cat. 
Vill. CHsCHOHCH, — CH:CCH, + H: 


() 


cat 
IX. CH,CHOHCH, 4+ 1/2 ©, (air) —~ CH,CCH, ~ H.O0 


Isopropyl alcohol is also used as a solvent, dehydrating 
agent, antifreeze and as rubbing alcohol (70 percent iso- 
propyl alcohol). It is not potable. 

Isopropyl alcohol has the distinction of being the first 
petrochemical (1920) although at that time it was called 
a synthetic organic chemical. It was produced by the 
hydration of propylene using the sulfuric acid absorption- 
hydrolysis process still used today. This process is very 
similar to that used for ethylene but operates under milder 
conditions. Propylene rich gases are passed up a packed 
tower at 21 to 27 C. Sulfuric acid (85 percent) is intro- 
duced at the top of the tower and passes downward 
countercurrently to the propylene gases. The exothermal 
reaction is controlled by cooling. Under these conditions 
any ethylene in the gases remains unabsorbed. but the 
higher olefins (butylenes and pentenes) are absorbed. 

The reaction mixture is diluted in a lead-lined dilution 
tank to a 20 percent acid concentration. The heat of dilu- 
tion plus added steam drive off the crude alcohol. This 
alcohol is concentrated to its water azeotrope (91 percent 
isopropyl alcohol) in a conventional column. Absolute 
isopropyl! alcohol (99 percent) is obtained by distillation 
of the 91 percent alcohol with diisopropyl ether. A ternary 
azeotrope is formed with the following composition: 91.1 
parts diisopropyl ether, 5.8 parts isopropyl aleohol, 3.1 
parts water. This ternary boils at 61.4 C. 

Isopropyl alcohol is made by Shell. Enjay Company, 
Inc, (Fsso)}, and Carbide and Carbon. Oxidation is essen- 
tially the only source of n-propyl alcohol (Celanese Cor- 
poration of America). 


Higher Molecular Weight Alcohols 

The production and uses of n-butyl alcohol (CH,CH, 
CH.CH.OH) were discussed in Part 4+ of this series. 
Secondary butyl alcohol (CH,CHOHCH,CH., } is produced 
by the hydration of either |-butene or the 2-butenes (Shell. 
Enjay). The process is similar to that used for the pro- 
duction of isopropyl alcohol from propylene. but the 
conditions are less severe, Almost the entire production 
of sec. butyl alcohol is used in the production of methyl 
ethyl ketone (MEK), a medium boiling solvent. It is also 
used as a solvent and in miscellaneous synthesis. /sobutyl 
aleohol (|CH,| .CHCH,OH) is primarily a by-product of 
the synthesis of methanol and is used to some extent as 
an intermediate in the manufacture of fine chemicals and 
as a component of hydraulic-brake fluid. Tertiary butyl 
aleohol ({CH,| COW) is readily formed by the hydration 
of isobutylene (Shell) but is of little industrial importance. 

Isvamyl alcohol, n-amyl alcohol and mixed amyl alcohols 
(fusel oil) are obtained by fermentation (Commercial 
Solvents Corporation, Publicker Industries. U.S. Indus- 
trial Chemicals Company) while the Sharples process 
from mixed pentanes yields all of the isomers except 
isoamyl alcohol. The amyl alcohols are used as solvents 
and for the synthesis of fine chemicals and pharmaceuti- 
cals. The higher alcohols, especially isooctyl alcohol (En- 
jay. Indoil Chemical Company). are not produced from 
olefins by hydration but by the oxo-process. Their esters 
are used as plasticizers. 

The November, 1953. Petrochemical Issue of the 
Petro.eum REFINER contains a process description and 
flow diagram for the production of ethyl and isopropyl! 
alcohols from the corresponding olefins by hydration. 


End of Part 9. Part 10 will appear in an early issue. 
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Figure 1. Tank filling losses. 
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Simplify Refinery Calculations 


® Save time in planning 


® Reduce slide-rule errors 


® Check field values quickly 


Louis J. Murphy, 
International Engineering Associates 
New York 


THE ACCOMPANYING charts 
cover many phases of refinery and 
petrochemical plant design and have 
proven themselves to be excellent time 
savers during any planning work. 
They also are helpful to plant opera- 
tors desiring to check values in’ the 
field. So if you wish to save time and 
labor learn how to use the charts on 
the job. They ll keep that decimal 
point in the right place. reduce slide- 
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rule errors and give you greater con- 
fidence in vour results. 


1. Estimate Fixed-Roof Tank 
Filling Losses 

Filling and breathing losses during 
storage of petroleum products in fixed- 
roof tanks are a function of product 
Vapor pressure. thruput) or number 
of gallons of product pumped into the 
tank. atmospheric pressure, and num- 


REEINER 


ber of cubic feet of vapor formed by 
evaporation of one gallon of the prod- 
uct. This chart correlates all these fae- 
tors and is suitable for all) normal 
storage conditions in fixed-roof tanks. 
Where product temperature or vapor 
pressure high. results 
from the chart will be about 10) per- 
cent below actual loss. However, in the 


is. excessively 


usual refinery an error of this magni- 
tude is unimportant because storage 
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Figure 3. Accident frequency and severity rates 


of products at excessive temperatures 
or with high vapor pressure (unstable 
stock) is not common practice. 

Problem: What is the filling loss 
during the period while 30,000. gal- 
lons of a product having a vapor 
pressure of § psia are pumped into a 
tank if the atmospheric pressure is 
11.7 psia and the product forms 26 
cubic feet of vapor per gallon evapo- 
rated ? 

Answer: Enter the chart at the left 
at the product vapor pressure, 2 psia. 
and draw a straight line through 30.- 
(11) vallons pumped. on the right. 
From the intersection of this line with 
Pivet A draw a second line through 
the atmospheric pressure of 14.7 psia. 
on the left. Lastly, connect the inter- 
section of the second line with Pivot B 
with 26 cubie feet of vapor per gal- 
lon. on the right. Read the filling loss 
as 83 gallons on the filling loys scale. 

Note that vou can find any variable 
plotted on this chart if you know the 
other four, By keeping this facet’ in 
mind you can use the chart to solve a 
large number of practical problems. 

This chart is based on the relation: 
Lo VP 7.5¢PCQ). where L filling 
loss, gallons: Vo product vapor pres- 
sure at tank temperature, psia; T 
thruput. gallons; P atmospheric 
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formed by evaporation of one gallon 


of product, 


2. How to Determine Pipe- 
Coil Length 

Heating, fire-protection or feed pipe. 
coils may be run inside or outside ver- 
tical cylindrical tanks, as shown on 
the sketch on this chart. To determine 
the amount of heat transferred, how 
much protection is offered. or the cost 
of the pipe. its length must be known. 
This chart permits rapid estimates of 
pipe length for a large number of fit- 
ting angles and tank radii. 

Problem: What is the length of 
each straight piece and the total length 
of a pipe coil around the outside of a 
16-foot diameter tank if 15° ells are 
used to make up the coil? 

Answer: Enter the chart at the left 
ata radius of & feet (16 feet dia/2) 
and draw a straight line through the 
15° fitting angle for an outside coil on 
the right. On the straight-piece scale 
read the straight length as 6.6 feet. 
Now, the number of ells or straight 
pieces per coil ~ 360° /fitting angle. 
or 300/45 = 8. So from eight ells or 
straight pieces on the left draw a 
straight line through the intersection 
of the first line with the straight-piece 
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Figure 4. Wrinkle-bend length. 


scale, Read total coil length as 55 feet 
on the second scale from the left. 
Where tank radius exceeds 10 feet. 
divide the radius by a convenient num- 
ber and solve as above. Then multiply 
the result by the number divided into 
the radius. For instance, in the above 
problem if the radius were 80 feet. 
divide by 10 and solve as described. 
entering the chart at a radius of & 
feet. Then multiply each result by 10 
to obtain a straight-piece length of 66 
feet and a total length of 530 feet. 
This chart is based on the geometri- 
cal relations for the various fitting 
angles indicated and is accurate enough 
for all usual length and cost estimates. 


3. How to Check Refinery 
Safety Records 

Records of refinery accidents are 
excellent guides to the amount of at- 
iention that must be paid to a person- 
nel safety program. Unevaluated rec- 
ords, however, do not tell much of a 
story. Only when the record for your 
plant is compared with others doing 
similar work can you determine how 
well or how poorly your safety cam- 
paign is going over. 

This chart permits you to evaluate 
frequency and severity rates- the two 
indicators of safe operation. or lack 
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Figure 5. Pipe schedule number. 


of it. The National Safety Council 
publishes frequency and severity rates 
for a large number of industries in the 
U. S. By comparing your rates with 
those for other refineries you can eas- 
ily determine if your personnel safety 
program is having the desired results. 


Problem: A refinery had four lost- 


time injuries to personnel during 
200,000) man-hours exposure. What 


are the frequency and severity rates if 
500 days were lost due to the injuries? 

Answer: Enter the chart at the left 
at four lost-time injuries and draw a 
straight line through 200.000 hours 
exposure on the right. At the intersec- 
tion with the central scale read the 
frequency rate as 20. Then from 200,- 
000 hours on the right draw a straight 
line through 500 days on the left and 
read the severity rate as 2.5. 

This chart is based on: frequency 
rate — (lost-time injuries) (10°) /man- 
hours, and severity rate — (days lost) 
(10°) ‘man-hours. Use it today to see 
how your plant stacks up with similar 
ones throughout the U. S. If your 
safety record is poor. get to work to 
improve it. 


4. quick Figuring of Wrinkle- 
Bend Length 


Wrinkle bends find much 
refineries and petrochemical 


use in 
plants 
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where pipe expansion and stress are 
problems. They often permit  elimi- 
nation of expansion joints or reduction 
in the amount of space required for a 
bend to absorb expansion. One prob- 
lem faced when designing or estimat- 
ing these bends is the amount of pipe 
needed to make it. This chart solves 
that problem quickly and easily for 
the complete range of bends commonly 
used. 

Problem: How much pipe is 
needed to make a wrinkle bend having 
an outside radius of 5 feet if) bend 
angle is 90°? 

Answer: Enter the chart at the left 
at the outside radius of 5 feet: and 
draw a straight line through 90° on 
the right. At the intersection with the 
central scale read the length as 91 
inches. or 7 feet 10 inches. 

Note that you may use this chart 
for bends from 12 to 510°, the most 
common range used in refineries. The 
chart is based on the geometric prop- 
erties of bends in this range. 


5. Simple Determination of Pipe 
Schedule Number 

Refinery pipe designers now uni- 

versally use the schedule-number 

method for determining pipe-wall 

thickness because it saves time, effort 

and money. Pipe chosen this way is 
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Figure 6. Electrical heating of refinery pipes. 


easier to specify and obtain. The only 
real objection to the schedule-numbet 
method is that it requires considerable 
time to apply, especially when a 
number of different classes of pipe 
operating at varying temperatures 
must be chosen. This chart cuts de- 
sign time and permits easy observation 
of the effect of temperature and pres- 
sure on pipe-wall thickness. All you 
need use with it is a table of allowable 
stresses for different pipe materials at 
various temperatures. This is obtain- 
able in any piping catalog and in the 
ASA Code for Pressure Piping. 

Problem: What schedule pipe 
should be used for a refinery line 
operating at 1200 psi if Grade C API 
SL electric resistance welded steel is 
specified, and allowable stress at’ the 
operating temperature (from Code or 
catalog) is 20,050 psi? 

Answer: Enter the chart at the left 
at the operating pressure of 1200. psi 
and draw a straight line through 
20.050 psi on the right. At the inter- 
section with the central scale read the 
schedule number as 60. 


This chart is based on N 1000 
(P/S), where N = schedule number. 
P operating pressure, psi, S = al- 


lowable stress in pipe, psi, from Code. 
When using the chart be sure to choose 
the allowable stress at the operating 
temperature of the pipe. Use the latest 
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Figure 7. Steam flow through orifices. 


copy ot the Code to determine correct 


stress, 


6. Electric Heating for Refinery 
Pipes 

Electric heating cable has replaced 
steam tracing of refinery lines for 
many different applications. Advan- 
tages claimed for electric tracing of 
refinery pipes include easy control, 
ease of concentrating heat at any de- 
sired point, fameproof, and elimina- 
tion of any effects the site might 
have on the design of a steam-traced 
system. The accompanying chart per- 
mits aceurate estimates of the amount 
of electric energy required to heat 
refinery pipes under different operat- 
ing conditions. 


Problem: How much energy is re- 
quired to heat each square foot of a 


148 


refinery pipe that is to be maintained 
at a temperature of 210 F. if lowest 
outdoor temperature encountered at 
the site is 40 F.? 


Answer: Enter the chart at the left 
at a pipe temperature of 240 F. and 
draw a straight line through 10 F. on 
the right. At the intersection with the 
central scale read the energy required 
as 160 watts per square foot for 
uninsulated pipe and 8 watts per 
square foot for pipe having insulation 
| inch thick. To find the total amount 
of energy needed to keep the pipe at 
240 F., multiply total heated-pipe area 
in square feet by the watts per square 
foot required for heating. 

Always use the lowest atmospheric 
temperature expected when entering 
the chart. This is usually the lowest 
winter temperature in the area. 


PETROLEUM 


7. Steam Flow Through Orifices 

Where a steady flow of steam is 
required to process and other op- 
erations an orifice is often substituted 
for other control devices because its 
first cost is low and maintenance is 
negligible. This chart permits accurate 
sizing of orifices for a large range of 
flow rates and upstream pressures. It 
is based on Napier’s equation for con- 
ditions where the absolute downstream 
pressure is less than 0.58 times the 
absolute upstream pressure. 


Problem: How much saturated 
steam will flow through a 14-inch 
diameter orifice if the absolute up- 
stream pressure is 50 psia? 


Answer: Enter the chart at the left 
at the upstream pressure of 50. psia 
and draw a straight line through 
1,-inch diameter on the right. At the 
intersection with the central scale read 
the flow as 0.528 pounds per minute. 
or 31.6 pounds per hour. 

Note that this chart is based 
saturated steam. Where the steam 
entering the orifice is superheated. a 
correction factor must be applied. 
The same is true for wet steam. Cor- 
rection factors for these conditions 
can be found in any standard mechan- 
ical engineer's handbook. 


on 





Reprints 
Of Value 


Petroleum REFINER has available a 
limited number of reprints on the sub- 
jects listed: 


17. “A New Approach Te Tray 
Design" Aske! C. Field $ .25 
. “Extractive Crystallization 
—aA New Separation Proc- 
ess, Kenneth A. Kobe, 
William G. Domask 


. “Thermal Insulation for 
Industrial Requirements" 
Ray Thomas 


. “Symposium- Economics 
and Cost Estimating,"’ J. F. 
Gilmore, Jr., J. P. Hamil- 
ton, A. 8B. Horn, F. G. 
Sergeys, W. C. Strader, 
Harold Bottomley .50 


Please order by number, sending cash 
or check with order. 


Reprint Department 


PETROLEUM REFINER 
Box 2608 


Houston 1, Texas 











REFINER —I ol No. 


>> 
ss 
oe» 








Figure 1. Averages of groups of five ranges of four samples 


A demonstrated success . . . 





Statistical Quality Control 


§ Application of this tool to a fractionating tower has reduced product 


quality variability. 


§ Fewer process adjustments were necessary when the process was in the 


state of statistical control. 


John F. Walter, 
University of Pittsburgh 
Pittsburgh, Pa. 


STATISTICAL QUALITY control 
in a petroleum refinery calls for a 
technique to control the continuous 
stream type of process. The principles 
involved also have application in large 
chemical plants and wherever there are 
extensive fluid operations. 

An experiment was carried on in a 
large refinery over a period of several 
months. and the indications were that 
statistical control of a continuous fluid 
process can reduce the variability of 
product quality considerably. In these 
terms statistical quality control is a 
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demonstrated success. 

The project was initiated as a result 
of examining sampling schedules for a 
refining unit. These schedules 
originally established to satisfy the de 
mands of conservatively minded op- 
erating men by calling for regular and 
frequent sampling. Attempts at econ. 
omy in laboratory operation exerted a 
pull in the other direction. looking 
toward longer intervals between sam- 
ples. In an effort to resolve this con- 
flict and to establish acceptable stand. 
ards of sampling frequency. applica- 


KEEINER 


were 


tions of statistical quality control were 
investigated, It assumed that a 
process operating in statistical control 
is a prerequisite to determining opti- 
mum sampling schedules. 


Was 


Fractionating Tower Used 

The unit selected for experimenta- 
tion was a fractionating tower with 
an average daily run of 62,000 bar- 
rels. The top stream coming off this 
tower turns out 20,000 to 23,000 bar- 
rely per day. This was the stream 
chosen, Product samples were drawn 
from the line at eight-hour intervals. 
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Statistical Quality Control . 

















Figure 2. Moving range of two (no control chart used). 
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Figure 3. Moving range of two (moving average control chart used). 


Ready-made procedures could not be 
found in the literature of quality con- 
trol, At the most, hints were given that 
helped to point the way in the right 
direction. In fact, during the 1910's 
some academic and industrial statisti. 
cians were known to have said that 
statistical quality control had no place 
in the chemical’ industry. Owen L. 
Davies, in his Statistical Methods in 
Research and Production with Special 
Reference to the Chemical Industry, 
1919, says of quality control, “Its ap- 
plication in the wider field of | the 
chemical industry is still a matter of 
some doubt, but in view of its striking 
success in other fields, it is felt that 
the possibility of its application to 
chemical plants should receive careful 
consideration.” As recently as Febru- 
ary, 1953, L. J. MeGovern, writing in 
Perroteum REFINER, said that to his 
knowledge there have been no success- 
ful direct applications of statistical 
quality control to petroleum processing 
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units. He said further, “The develop- 
ment of this approach is still on the 
drawing board.” Thus. it can be seen 
that pioneering activities were neces- 
sary in the year of 1953. A start was 
made with only the assurance that no 
harm could result from the attempt. 

Improved quality control presents 
other than technical problems. Some 
operating men, long accustomed to 
established procedures and having a 
conservative attitude toward their 
work. are slow to accept new ideas. It 
is only natural that people take pride 
in what they have done for a long 
time. Unfamiliarity may also cause 
resistance to develop when new terms 
are introduced from the field of 
statistics. 


Obtaining Samples 

The usual average and range charts 
require modifications when applied to 
a continuous stream. In metal-working 
industries five or ten samples at a 
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time may be taken off the assembly line 
for inspection to determine their aver- 
age quality. It is meaningless to aver- 
age several samples drawn at one time 
from a fluid product stream. Fluid 
are homogeneous in nature, so each 
sample will be the same as another. 
Such averages would not be sampling 
averages. They would represent an 
averaging of laboratory test results. 
tending to eliminate measurement 
error. In this event, product quality is 
not being averaged by the statistician. 
Averaging becomes instead a chemical 
reaction. 

To get a sampling average it is 
necessary to take the samples at dif- 
ferent periods of time. If the interval- 
between samples are short, it comes 
close to being like the situation where 
two or more samples are drawn simul- 
taneously. If they are farther apart, 
one is forced to wait some time after 
taking the first sample before final 
reports are forthcoming. This delay 
may be too long to satisfy operating 
requirements. 

A chart of individuals gives quick 
results, but with certain other dis- 
advantages. It lacks the smoothing 
effect of an average chart (see Figure- 
t and 5 which present the same in- 
formation in both forms). This 
smoothing out of short-term fluctua- 
tions permits more careful determina- 
tion of the real process level. In ad- 
dition, laboratory analytical error 
creates more uncertainty for any single 
sample than for an average of several 
samples. To say the same thing in 
another way, multi-testing increases the 
reliability of laboratory tests. Sam- 
pling error is affected in a similar way. 

As a compromise between the chart 
of individuals and the chart of aver- 
ages, a moving average was plotted. 
This seems to combine all the ad- 
vantages of the average with some of 
the desired sensitivity to change. It 
even smoothes out the curve more than 
an average does. While not quite so 
responsive to change as the chart of in- 
dividuals, it is, perhaps. desirable not 
to be. On the other hand. the moving 
average does respond to each new test 
result incorporated into the average. 
Basically, the average chart is the 
guide to process level. while process 
variability can be better portrayed by 
a chart of ranges or standard devia- 
tions, a moving range of two samples 
being useful (see Figures 2 and 3). 

How many samples should be in- 
cluded in the subgroup for the moving 
average? This is a debatable point. In 
the experiment under consideration a 
moving average of four was used. 
Averages of four are statistically more 
effective than averages of two or three. 
Distributions of averages of four or 
more tend to be normal, while the 
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larger averages have less sensitivity to 
change. 

Control limits are established in 
much the same way as in other kinds 
of quality control work. However. 
since there is no rational subgroup 
basis for computing ranges as a 
measure of process variability, the 
alternative is to form groups out of 
samples taken in consecutive order. 
From 25 to 50 groups are used. Factors 
from published tables of multipliers 
may be applied to the average range 
to get the desired control limits. 
Typical data from this experiment are 
ziven in Table 1. 

It is reasonable to look for some 
improvement when the chart is first 
installed. not knowing how much im- 
provement can be made. of course, In 
the experimental project an arbitrary 
squeeze was put on the control limits 
by starting with 80) percent rather 
than 3 sigma limits. Success in staving 
within these limits proved the de- 
cision to be justified, Later 3 sigma 
limits were used, but by then these 
limits were narrower than the original 
SO percent limits. 


The Critical Control 

Final boiling point on a distillation 
test was the critical control. Prior to 
beginning statistical quality control 
the process had a standard deviation 
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Figure 5. Individual samples (moving average control chart used) 


of 6.2 degrees over a period of 15 
weeks. Then. for a ten-week period a 
control chart of individuals was used 
with a standard deviation of 5.0. re- 
sulting. Finally. a moving average con 
trol chart applied over a period al 
nine weeks produced a standard devia- 
tion of 3.1. The moving average re- 
duced variability to one-half of what 
it had been without statistical quality 
control tsee Figure 1). These gains 
were made without using a range chart. 
showing the effectiveness of a chart of 
individuals and then of a chart of the 
moving average uncomplicated by 
other considerations. 

Reduction in variability of the prod- 
uct stream has several consequences. 
The immediate objective is to attain a 
desired cut point. This ultimately be 
comes a question of meeting customer 
specifications with greater accuracy. 
avoiding some degree of former quality 
viveaway. When applied to intermedi- 
ate stages of production, statistical 
quality control means less diffieulty 
with subsequent operations as a result 
of stabilizing their feed. In the frac 
tionating tower itself adjoining stream- 
will have less variability as a result of 
stabilizing the one stream. 


REINER 


In other industries statistical quality 
control has made it possible to aban- 
don 100 pereent inspection without any 
~acrifiee of quality. There is no such 
thing as 100) percent inspection in a 
fluid but the 
amount of inspections can be less with 
statistical quality control than without 
control, During the course of the ex- 
periment it was possible on two oe- 
casions to test more than 60> samples 
without making a single process ad- 
justment. In the state of statistical 
control that this condition represents, 
fewer samples could have been taken 
without disadvantage. Twenty samples 
would have served as well as 60, o1 
one per day instead of one each shift. 
The laboratory reports that a reduction 
of two samples a day would mean a 
saving of about $5000) per year. in 
laboratory Any such reduction 
ix feasible only while the process is in 
control, Special samples are required 
more frequently during an upset. 


continuous process, 


costs. 


Try Different Arrangements 

It appears as though the only way 
determine the right) number of 
sumples is to try different possible ar- 
rangements and judge by the results. 
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Figure 6. Process adjustments for 40 samples. 


This calls for boldness on the 
part of management. Fear has been ex 
pressed that less frequent) sampling 
may conceal an upset beyond the time 
when it would otherwise be discovered, 
with losses so great as to overshadow 


serie’ 


the savings from sample reduction. A 


cursory: examination of some of the 
records raises the question as to 
whether distillation tests do not have 
their greatest usefulness in) determin- 
ing the process level. while other in- 
dicators serve to reveal upsets, Apart 
from unusual disturbances. it appears 


that control is not improved by fre- 
quency of sampling. In fact. the in- 
dications are that plant operators made 
too many process adjustments when 
not in statistical control, and actually 
improved control by adjusting less fre- 
quently (see Figure 6). This is one of 
the benefits of using the moving aver- 
age chart. By smoothing out the curve 
the frequency of adjustment is re- 
duced. 

Statistical control of laboratory test- 
ing procedures is another application 
of the general technique (see Figure 
7). Petroleum process control is de- 
peadent upon laboratory test results, 
and it follows that smaller laboratory 
analytical errors will mean improved 
process control, Periodic determina- 
tion of testing error is a part of good 
laboratory management. Education of 
personnel or other steps toward im- 
provement should be undertaken as 
soon as these investigations reveal 
where problems exist. The best ap- 
proach is to use statistical control 
charts in the laboratory. This helps 
bring the laboratory procedure inte 
control and is the means of maintain- 
ing control with the minimum of effort. 
Complete success with plant control re- 
quires this supplementary effort in the 
testing laboratory. 

lt is important to know what to ex- 
pect from quality control. Control 
charts are in no sense automatic in 
their operation, One cannot sit’ back 
and let the charts control the plant. 
Neither do the charts require much 
time and effort. The same amount of 
effort brings better results with statis- 
tical control than without. The statis- 
tical approach to quality control can 
be doubly rewarding where there was 
formerly neglect. Control charts are 
merely better tools capable of superior 
workmanship. Kither with or without 
their aid. skillful operators get better 
results than careless operators. 
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Figure 7. Laboratory control chart—range of duplicate tests on routine samples. 
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Pipe Stress Calculations 


Figure 1. Automatic electronic digital computing machine 








Automatic computers can cut calculation time to eight hours for a system 


involving six constraints and 100 pipe sections. 


A. M. Peiser* and S. Katz,t 
Research, In 


Hydrocart 
New Yori 


THE CALCULATION of expansion 


stresses in piping systems now is being 


means. it is now possible to perform 
such calculations with considerable 


carried out by Hydrocarbon Research. savings of time. cost. and technical 


Inc.. with the aid of large -cale auto. — man-power 


matic computing machinery. By this The accepted methods of calculating 
eXpansion stresses in piping system- 

' ' , are based upon Castigliano’s theorem 
Wing Eonme WM relatine loads and displacements at the 
A eet ' ; load points. While it is generally 
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February 








agreed that the application of Castig 
lanes theorem leads to reasonably 
vood approximations to the actual 
stresses and so forms a good basis for 
design. the complexity of the caleula 
tion and the tedious and time-consum- 
inv labor required in its execution 
serve to limit: its usefulness either to 
very simple systems or to an ocea- 
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Pipe Stress Calculations .. . 





sional complicated system of a critical 
sort, 

Various simplified approximate pro- 
cedures have been suggested' but it is 
give unreliable 

If reasonably 
de- 


recognized that these 


results in many cases, 


accurate stress calculations are 
sired, there seems to be no adequate 
substitute for the more rigorous pro- 
cedure indicated above. 

With the growing demands of high- 
pressure processes and the use of com- 
paratively expensive materials in pip- 
ing systems, it has become increasingly 
important to calculate stresses as 
closely as possible. It is clear however, 
that a balance must be struck between 
the requirements of good design and 
the burden of high calculating costs 
and wasted engineering man-power. 
With these considerations in mind, the 
Mathematics department of Hydrocar- 
bon Research, Inc. has applied high- 
speed computing machinery to the 
solution of pipe problems of 
considerable generality. By this means. 
it has been possible to reduce time. 
cost, and man-power requirements, and 
at the same time provide reliable cal- 
culation of the appropriate stresses. 


stress 


The procedure that has been devel- 
oped is fully automatic and requires 
no specially trained personnel for its 
execution, The engineer need supply, 
directly from his drawings. only the 
geometrical, stress, and expansion data 
of the particular problem. These data 
are transferred by the machine oper- 
ator to an appropriate input device and 
are fed to the machine in a specified 
order. The machine will then calculate 
internally the stresses at any specified 
points of the system and list the results 
ina form convenient for interpretation 
by the engineer, 

The machine that we have used for 
this purpose is an automatic digital 
computer, Complete instructions are 
available to permit the computer to 
calculate stresses in piping systems in 
volving up te six fully fixed constraints 
and containing any number of straight 
pipe sections parallel to a coordinate 
cireular bends parallel to 
a coordinate plane. Since the 
bulk of piping layouts invelves only 
these two types of sections. we have 
net attempted at the present stage of 
the development to include skew see- 
tions. Only slight modification of the 
present procedure will be needed to 


aris or OO 
reat 


extend the process to such cases. 

The total elapsed time on the com- 
puter is quite small. even for problems 
of great complexity, For a system in- 
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Notes to 


For use in Routines A and D. 
To be punched in increasing order 
of SEC. NO., preceded by top four 
data on Expansion Data Sheet. 
Called for from T. D. 1 by instruct- 
ions in these routines. 
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Figure 3. Portion of expansion data sheet 


volving six constraints and one hun- 


dred pipe sections, for example, the 


eight 
hours. For a simple system with, sey. 


computing time is well under 
two constaints and ten pipe sections. 
less than an hour of machine time is 
required, 

Preparation of Data In order to 
expedite the transferral of information 
to the machine. it: is convenient to 
tabulate the initial data in such a 
manner that conversion to the machine 
input can be performed in a routine 
way by the operator. Typical data 
sheets currently in use at Hydrocarbon 
Research, Inc.. are shown in Figures 
2 and 3. 
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each -ection are en- 
“Section Data Sheet.” The 
include 


Data for 
tered on a 


pipe 
data required in’ each case 
veometrical coordinates, pipe length on 
pipe 
and appropriate flexibility. and) stress 
factors. In addition. certain code num- 
bers are needed to indicate the orienta- 
tion of the section and the branch of 
the system in which it is located. 

Besides the section data sheets. 
“Expansion Data Sheet” is required 
to supply the free expansion at each 
constraint. and information as 
job number. operating pressure, and 
the total number of constraints and 
sections in the system. The necessary 
data can be transferred to the data 


radius. diameter and thickness. 


such 
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sheets directly from the drawings for 
the system. 

The end product of the calculation. 
namely. the maximum principal stress 
as a function of position in the system. 
is tabulated automatically by the ma- 
chine in the manner shown in Table 1. 
The maximum principal stress ha- 
been used here only as a convenience. 
The machine can be instructed to cal- 
culate and list any desired stresses 
within the ~y stem. 


Example = To illustrate the manner 
in which the process works. there is 
presented here a test calculation that 
was used in checking the accuracy of 
the present formulation. The piping 
-vstem used in the calculation is shown 
in Figure 4. This is not a real system. 
but rather. was created artificially in 
such a way that all of the various 
computational aspects of the proces- 
could be tested. The data sheets for 
typical section-, together with the ex- 
pansion data, are given in Figures 2 
and 3. 

\ partial listing of the calculated 
Table 1. In this 
example. the machine has been in- 
structed to list the stresses at the end 
points and midpoint of each pipe sec- 
tion. and at the quarter points of each 
straight section. One could with equal 
ease instruct the machine to list stresses 
at other specified points. or to list 
those whieh execed a 
critical value. There is considerable 
flexibility in this matter. and the out- 
put of the machine can be adjusted 
without difficulty to satisfy the de- 
mands of any particular situation. 


ix shown in 


stresses 


only ~tresses 
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(5) = Section Number 
[2] - Constraint Number 








Figure 4. Sample piping system 


Description of Computer A pic- 
ture of the computer used is shown in 
Figure |. The computer is an auto- 
matic electronic digital computing ma- 
chine utilizing a magnetic drum for 
internal memory, and punched paper 
tapes for input and output. Its internal 
memory capacity is 800) nine-digit 
numbers. and it is capable of perform. 
ing all arithmetical operations. Its 
average operating time is 0.017 seconds 
for addition and subtraction, and 0.050 
seconds for multiplication and divi- 


TABLE 1 
Listing of Final Results 


ob No ' 
S18900000 1 


Sec. Stress 
No. (10°-psi N-coordinate, Y-coordinate Z-coordinate 
001 =0829.723 00105000022 0000.70090-1) 000 T0000. 
001 | 0026.66 3 | 0009.91422-2) 0000.71422 2. 0000. 70000 
001 O148.802 , 000s.50000-1 000130000 2. 0100 70000 











0008. 50000-1 0001. 50000 2. 0000. 70000 
00006.00000-2 0001.30000 20000-70000. 
0003 50000-30001. 90000 2. 000070000. 
0001 00000-10001 90000 2. 0000. 70000 
0001.50000 3 000130000 2. 0000.700 0 


002 | WSS.25 1 
w2 WHIT 2 
w2 OO81N5 1 
1 
3 


002 0022.65 
2 OOITSH: 


0001.50000 3, 000130000 2. 000070000 
0002.75000 1 0001 30000 2 0000.70000 
003 = 0031.25. 1) 000400000 2) 0001 50000 2) 0000. 70000 
os | 0043.14.3 0005.25000 3) 0001.30000 2) 0000.70000- 
003 | 0055.61 1 | 0006.50000 1 000130000 2) 0000.70000 


ws  OO16.43 
3 MmrR104 2 


0006. 50000 1 0001. 30000 2) 0000-70000.) 
(007.91422 2, G001. 30000 2) 0001 2857s- 
0008 50000 2 O00T 30000 2 0002 7000) 


004 = O143.77 1 
we = OO4057 1 
we) a30e941 
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sion. Tt contains convenient built-in 
checking features to guard against ma 
chine errors. 

Judged by other automatic com- 
puters presently available, this com- 
puter may be regarded as having high 
memory capacity and moderate speed. 
In both of these respects it is admirably 
suited for pipe stress calculations. A 
considerable amount of initial and 
intermediate data arises during the 
course of a calculation, and at certain 
times during the process it has been 
found that almost the full complement 
of memory capacity is required to re- 
tain the necessary information, Con- 
cerning machine speed, it will be noted 
that the operating time is quite short. 
even shorter in’ some cases than the 
time required by the engineer to. pre- 
pare the initial data. Because of this 
there seems to be no advantage in the 
use of extremely high speed machines 
in the present connection, Indeed. it 
appears that machines of this type pro- 
vide the optimum means of perform. 
ing pipe stress calculations. 
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Vapor Liquid Calculations 


* Use only one column of divisions for each trial and 


* Reduce the number of trials. 


Royes Salmon, 
Placentia Calif. 


The Problem 


vapor phases? 


The Method 
tabulate K 


Assume a value of 


: 
then ane 
\: 
kK 


( emponent ‘ 
4 om 
K om 
‘ 0300 
ID 0.400 


Ooms 
One? 
o.1687 
0 3433 


tooo O5S44 


New multiply the sume se feune by 


Wars 1. loos 


The object is to make this last figure 
approach LOOO, Tf it is greater than 


one, merease if less than one. de- 


lL. 
\ 
After several trials we have the tinal 
~olution: 


lL. 
\ 


crease 


! 
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( omponent ’ 
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Hontee 


\ ome 
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Composition of Liquid and 


Vapor To find the moles of each 


It 


Given the amount- 
and equilibrium constants of the com- 
ponents present; what are the amounts 
and compositions of the liquid and 














Figure | 


component in the liquid, multiply the 


FL. 
\ 


The vapor is obtained by difference. 


figures in the last column by 


How to Reduce the Number of 
Trials: Plotting the results of each 
trial can ereatly shorten the work, but 
the trick is in selecting the right vari- 
ables to plot. For the vertical ordinate. 
use the function we are trving to make 
equal te one, i.e. 


(Eo; 


For the horizontal ordinate. use 


which must be computed for each 





NOMENCLATURE 
otal moles of teed 
Vapor-liquid equilibrium constant 
Fotal moles of lquid 
Fotal moles of vapen 
Mole fraction of component m= the 
teed 
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point plotted: for example. when 


- 


is 5. it is 5/6 or 0.833. 

Ordinary cross-ruled calculation 
paper serves very well for the plot. 
The range of the horizontal scale is 
from zero to one. The range of the 
vertical scale is theoretically from 
zero to infinity. but for our purposes 
zero to two or three is usually ade- 
quate. 


Predicting the Curve 

(1) The curve always has the form 
shown in Figure |. It starts at some 
value greater than one, dips down be- 
low one. and finally comes back up 
exactly to one. The solution we are 
after is represented by the point P. 
The point R is a “trivial” solution. 

(2) The ordinate of the starting 


L. ;, 
point Q. where; Q. is equal to 


\ 
2 
Dare 
K 
(3) The curve always ends at the 
point where the vertical and horizontal 
are both 1.000. Its slope at this point 
is XK I. 


(4) The functions X zK and & 


kK 
should always be evaluated at the start 
of the work. to make certain that the 
mixture is above its initial boiling 


point and below its dew point. In 


other words, both % zK and & must 


z 
kK 
exceed one; otherwise vapor 
liquid cannot exist together. 


and 


Basis of Method = Thi- method is 
hased on a mathematical derivation: 
it is in no wav empirical. The deri- 
vation is omitted from this article 
because it would not be interesting to 
most readers. 

The vertical ordinate of the curve 
in Figure | represents the ratio of the 
calculated moles of liquid to the as- 
sumed moles of liquid. The horizontal 
ordinate is the ratio of assumed moles 
of liquid to moles of total feed. 
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REDUCED CRUDE 
9,000 8/0, 625°F 


Figure 1. Process flow diagram showing coking unit integrated into 


New ideas on. 


Chamber Coking at NCRA 





CHAMBERS 
16-0" 2 65-0" T.T 
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Check these unique features: 
* Once through process design 
* Maximum use of existing visbreaking equipment 
* Gantry crane coke handling system 


J. W. Ward and J. M. Holocek, The National Cooperative 


Refiner Ass 


y 


McPherson 
THE INSTALLATION of a coking 
unit at the McPherson. Kans.. refiners 


of The National Cooperative Refinery 
economic ne- 


ciation 


Kan. 


Association became an 
cessity with the continued decline of 
the heavy fuel oil market. The low 
pressure chamber-ty pe unit with proe- 


COP and the NERA 


staff went on stream November 5 and 


ess design by 
vields maximum cat cracking charge 
stock with as little gasoline and coke 
as possible. 

The unusually trouble-free operation 
of this unit is attributed to the once 
through process wherein reduced crude 
from the crude fractionating column is 
the coking heater 
Capital investment 


charged direct’ to 
without 
was low because processwise. the coker 
is essentially the former visbreaking 
unit with two coke chambers placed 


reevele. 
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between the heater and flash chamber. 
Coke handling and water clarification 
problems were simplified by using a 
concrete pit ~panned by a gantry crane. 
Coke and water fall into this pit as the 
chambers are decoked hydraulically. 

Coking Operation The NCKRA 
refinery processes approximately 25.- 
(WO barrels per stream day of low 
sulfur 37° APL Kansas crude. Cold 
crude is heated by exchange with crude 
fractionator product and closed reflux 
-treams. then desalted in chemical type 
equipment’ where practically 100) per- 
cent salt removal is achieved. Desalted 
crude then receives a large amount of 
heat from the coker flash chamber 
vapors and is flashed into the prefrae- 
tionator where gas and light straight 
run vasoline are taken overhead. 

It was antic ipated that the coke 
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existing refinery equipment 


* Unusual decoking water system 


chamber vapors would be substantially 
reduced during chamber warm-up and 
switching periods which would upset 
the crude unit. Because of this. a new 
prefractionator reboiler cireulating 
pump was installed to pump through 
an existing heater which i- controlled 
during switching periods to compen- 
sate for the reduced coker vapors. This 
reboiler =ystem was the only change 
made in the crude unit for the coking 
operation, 

Preflashed crude is charged to the 
crude heater and into the fractionator. 
Straight run gasoline is removed over- 
head with side cuts of heavy naphtha. 
kerosine. distillate, diesel fuel stock 
and virgin gas oil for cat cracking 
charge stock, 

As shown by the proces- flow dia- 
gram. Figure |. approximately 9000 
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barrels per stream day of 20° API 
reduced crude at 625 F. is charged to 
the coking heater with restriction ori- 
fices and globe valves the only control 
for splitting into the two parallel 
heater streams. About 20 gallons per 
hour of water is injected into each 
charge line which helps to prevent de- 
position of coke before substantial 
vaporization can occur in the last few 
tubes of the heater. A steam: generating 
coil is located in the upp. © convection 
section of the heater. The heater trans- 
fer is fed to the bottom of the coke 
chambers through a conventional 
switch valve arrangement. The over- 
head vapor line leads to the coker flash 
chamber. former visbreaker flash 
chamber. This vessel now serves as a 
possible entrainment separator and the 
top temperature is controlled with 
plant slop through a spray arrange- 
ment. A small amount of fuel oil is 
withdrawn as fash chamber bottoms. 

The coking unit vapors continue 
overhead from the flash chamber 
through exchangers viving heat to de- 
salted crude and then into the coker 
fractionator. This vessel was revamped 
into a fractionator at low from 
its former service as a visbreaker gas 
oil accumulator by extending it to 
allow installation of four bubble trays. 

Net coker vas oil from the bottom 
of the fractionator is exchanged against 
crude, cooled and sent to cat eracker 
charge rundown, A circulating 
stream using coker gas oil from the 
remove 
vessel 


cost 


new 


fractionator was installed to 
heat from the bottom of the 
thereby reducing required tray size and 
reflux requirements. The circulating 
stream is used to preheat steam genera- 
tor and desalter feed waters and is re- 
turned to the fractionator feed line. 
Various quench points are furnished 
with gas oil from the coker frae- 
tionator 

end point) gasoline is taken 
overhead from the coker fractionator 
through condensers into the coker dis- 
tillate receiver, former visbreaker dis- 
tillate receiver, Using existing pumps. 
part of the receiver liquid is returned 
as reflux to the fractionator while net 
liquid goes to gas recovery for stabi- 
lization. Receiver gas on pressure 
where 


| Aw 


control flows to gas recovery 
I-pound compressor suction is main- 
tained 

This once through coking system 
with no reevele has given a very stable 
operation and there have been no flow 
or quality changes in the coker charge 
exeepl those planned and desired and 
consequently no unplanned shutdowns. 

All vacuum tower equipment has 
heen kept intact and with a split cok- 


15s 


ing heater transfer line. return to a 
visbreaking operation can be made in 
a minimum amount of time should 
conditions warrant it. 


Unit Required Minimum of New 
Equipment —The only new process 
vessels added to accomplish a coking 
operation with the visbreaking equip- 
ment were the two coke chambers and 
a steam generating setup consisting of 
disengaging drum and mud drum. 
These latter two vessels would have 
been added even for the visbreaking 
operation, Other major items were the 
hydraulic decoking system and the 
coke handling equipment. Two new 
process pumps and three exchangers 
were required in the coking unit 
proper. One new 4+40-hp compressor 
was added to the gas recovery section 
to hold a minimum coke chamber 
pressure, 

Some changes to the stabilization 
and poly units were necessary to ac- 
commodate the increased traffic result- 
ing from coking and thermal cracking. 
Operation of the thermal cracking unit 
is impending since heavy cat ecyele 
stock is no longer needed for blending 
visbreaker pitch to No. 6 fuel oil. 

Universal Oil Products 
carried out the process design, and 
furnished most of the detailed flow 
charts. specifications and detailed 
heater drawings for the hydrocarbon 
section. The contract for mechanical 
design and construction of equipment 
within the immediate coking unit bat- 
tery limits was with Refinery Engineer- 
ing Company. The engineering and 
construction of all new and revamp 
off battery limits work was by NCRA 
personnel, 


Company 


Decoking Equipment Hydraulic 
decoking of the chambers is accom- 
plished by using 1000 gpm of water at 
1100 psi. A unique once through water 
system was developed by NCRA to fit 
the plant utility balance. Water is pro- 
duced from wells at the 1000-gpm_ rate 
and used first through the barometric 
to condense the exhaust steam from 
the jet pump turbine, The barometric 
condenser is sealed in the jet- pump 
suction tank and the well water plus 
condensate enters the pump at approxi- 
mately T1O F. Jet pump discharge at 
1H) psi is piped to the top of the 
structure, then down through the one 
piece drill stem to the euttirg head. 
Coke and water fall through the cham- 
ber bottom head through an inclined 
chute inte a concrete coke pit which is 
250 feet long. 322 feet wide and 10 
feet deep. Water is withdrawn from 
the coke pit through a control valve 
to hold a constant level in’ the coke 
trap. 

The coke trap is provided with a 
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redwood slat inlet distributor, and 
near the outlet end has a baffle to re- 
tain floating coke fines and a weir to 
retain coke fines which will settle to 
the bottom. Water leaving the coke 
trap is practically free of fines and 
is returned to the refinery cold lime 
treater where residual fines are coagu- 
lated in the lime slurry and the water 
re-used in the plant system. 

Prior to decoking a chamber, the 
water level in the coke pit is lowered 
to a minimum. Actual cutting time 
varies from 2 to 3 hours at 1000 gpm. 
During this period the water level is 
allowed to rise in the coke pit. Water 
is then withdrawn on level control at 
the reduced rate of 125-175 gpm for 
cleaning up and return to the water 
system over a 24-hour period. This 
arrangement has greatly reduced the 
water clarification problem which is 
encountered in a system where the 
water is returned to the high pressure 
jet pump or in a system where the 
full cutting rate must be clarified for 
disposal. 


Coke Handling Equipment 
NCRA borrowed their coke handling 
equipment idea from the power in- 
dustry. At least one power plant has 
successfully used the gantry crane with 
clamshell for disposal loading of fused 
ash and residue which has been sluiced 
from boiler bottoms with water into a 
concrete pit. This principle was modi- 
fied as necessary and has proved to be 
a very satisfactory method for han- 
dling a coke-water mixture. 

The gantry crane selected has a ca- 
pacity of three cubic yards and is pro- 
vided with a double end overhang for 
loading into railroad cars. The crane 
rails are set on top of the coke pit 
walls and run the full length of the 
coke pit. Coke cut from the chambers 
accumulates in the pit in front of the 
steel coke chutes. From this pile, either 
above or below the water level. coke 
is removed by the gantry crane clam- 
shell and is distributed along the pit 
or loaded directly into hopper cars 
which line both sides of the coke pit. 
The size and traveling rates of the 
gantry crane are such that a day's coke 
vield of 225 tons can be easily loaded 
out in six hours. The coke pit| was 
designed so that about five days coke 
make can be stored if cars are not 
available. If more storage than this 
should ever be required, an area ad- 
jacent to the coke pit has been cleared 
where 30 days production can be piled 
by using the plant crane and bulldozer. 

Water drainage from hopper cars 
which have been loaded while the coke 
is still quite wet is through gravel heds 
on either side of the railroad tracks 
into drainage tile which flow to dis- 
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posal. This water could be easily re- 
turned to the coke pit if necessary. 
During severe freezing weather. suffi- 
cient coke depth can be maintained 
inside the pit to insure adequate de- 
watering before loading into cars. 

The gantry crane coke handling 
system was believed to cost less than 
most of the transportation systems 
used in the past with hydraulic de- 
coking. It has the advantage that coke 
can be cut from the chambers at the 
maximum possible rate and is not 
dependent upon any other machinery 
to move the coke away from the bot- 
tom head of the chamber as in some 
methods. There is sufficient pit depth 
in front of the chute to hold nearly 
one chamber of coke without undue 
buildup in the chute. 


Coking Unit Heater (Former 
Visbreaker Heater)- The heater 
was built by NCRA personnel and put 
in Visbreaking service about a year 
before completion of the coker. It is 
a modified centerwall updraft heater 
that incorporates the following fea- 
tures which are believed to be sub- 
stantial improvements. 

(1) Side mounted combination oil 
and gas burners. 

(2) Floor is brick on sand instead 
of suspended. 

(3) Entire casing of heater is welded 
construction. 

The radiant of the heater 
was designed sufficiently wide to ae- 
commodate the sweep floor and side 
burners. This floor construction 
used to attain the many advantages of 
side firing and has proved equally 
effective when using gas or oil fuel. It 
eliminates the chief objection to bot- 
tom firing of fuel oil, in that. unburned 
oil cannot accumulate in and on the 


section 


Was 
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Coke pit and gantry crane for handling coke. 


floor. The burners in this location stay 
cleaner since foreign material does not 
fall into them as in the floor burner 
arrangement. There in all 20 
burners. 10 on each side with a total 
design heat release of 80 Min Btu pet 
hour. 


The lining of the heater is a 1-2-3 
mix of lumnite. havdite and vermicu- 
lite. is monolithic and was placed by 
guniting. There are no special refrac- 
tory shapes in the heater except burnet 
blocks. This type gunited lining is 
considerably cheaper than a suspended 
wall and has given very satisfactory 
service with no repairs necessary to 
date. 

Sand was used as backfill material 
the of the foundation 


from bottom 
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Crude Distillation with Vishreaking-Vacuum, 
Cat Cracking and Poly merization 


API Grav BSD 


v0 


Crude 25.000 
1300 
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1150 
12.650 


Premium Ciaseline 

Regular Gasoline 

US. Motor Gasoline 
Potal Gasoline 
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No 
No. 2 Burning Ol 
Diesel Fuel 
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Propane 
Total overhead 
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buel 
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(Coke, Tons SD 

Fuel Gas burned, Mef 3D 

Pitch burved for fuel 

Carbon burned at Cat Crack 

Vnaccounted for losses 
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Crude Distillation with Coking 
Cat Cracking and Poly merization 
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walls and was carried upward to the 
sweep floor, One layer of firebrick was 
placed on top the sand to form the 
floor. 

Safety tread floor plate *,, inch 
thick was used for the casing of the 
heater and was attached to the heate: 
framework by welding. Expansion 
joints in the steel casing were made by 
splitting the sheets and attaching a 
small channel shape. These expansion 
joints were located to match the ex- 
pansion joints in the gunited lining. 

The coking heater is the first: one 
of this type to be erected in the NERA 
refinery: however, heater of a 
similar design was built’ in another 
refinery. Both of them have given satis- 
factory service and it is believed that 
these design features save an estimated 
10 percent on a heater built by conven: 
tional methods. 


Refinery Yields Because of the 
widespread interest in coking. the over- 
all refinery vields before and after 
coking are presented in Table 1. It i- 
apparent that) at) present) prices the 
coking process is most attractive. All 


vields shown are actual plant perform 
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CRUDE STOCKS 


Wiens of Barrels End of Ment? 


DISTILLATE FUEL STOCKS 


of Bervrels End of Month 


Pro- 
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MONTH 


1952: 
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RESIDUAL FUEL STOCKS 


Milens of Barrels End of Month 


Taking Stock 


Cecil W. Smith 
Economics Editor 
(DATA IN THOUSANDS OF BARRELS) 


DISTILLATE RESIDUAL 
GASOLINE KEROSINE FUEL FUEL 
Stocks | Pro- | Stocks | Pro- | Stocks Pro- | Stocks | Pro- | Stocks 
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e We doubt very much if you have ever read a booklet on 
Condenser Tubes, quite like this one. 

Plant engineers should find it of unusual interest in these 
times when it is more important than ever that every last 
ounce of use be squeezed out of the condenser tubes in 
their plants. 

This 28-page booklet includes data on various copper alloys, 
photos of cut-away tube sections showing various types of cor- 
rosion encountered in condenser tube service and photomicro- 
graphs showing the grain structure of different kinds of metals 
under varying operating conditions. 

Send for your copy today. Please make request on your firm’s 
letterhead. Thank you. Revere Copper and Brass Incorpo- 
rated, 230 Park Avenue, N. Y. 17, N. Y. 


1957 -Perrorecem REFINER 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills:Baltimore,Md.;Chicagoand Clinton M1; Detroit, —_ ;Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Prencipal Cities, Distributors Puverywhere 


SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAY 
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Ward Holecek Prater 


Ward and Holecek Relax 
With Sticks and Poles 


J. W. Ward and 
“Chamber Co 
page 157. 


Den years 


ames N. Holecek, 
ing at NCRA,"” 


hefore James M. Holecek 
received a B.S. degree in mechanical 
enginecring from Kansas State College 
in 1942, 1. W. Ward was graduated from 
the University of Kansas. After gradu- 
ation, Holecek entered the U, S. Navy, 
and Ward did graduate work in physical 
chemistry at the University of Chicago 

After studying at Chicago, Ward 
worked with United States Steel Corpo 
ration for a time before joining Univer 
sal Oil Products Company. As a service 
UOP he assisted in the 
Start-up of some of the first’ wartime 
aviation fuel plants. He was next asso- 
with Aurora Gasoline Company 
engineer, In 1950 he became 
refinery division manager for The Na- 
tional Cooperative Refinery Association 

Getting out of the service after World 
War Ul, Holecek spent a short imter 
lude with Marley Company in advertis 
mg and public relations work before 
yong The National Cooperative Re- 
Association at the Meclherson, 
Kan, refinery. In 1950, the year that 
Ward association, he becann 
plant mechanmeal engineer 
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onecerm homselt with high fidelity 


Prater Designing 


Home for the Future 


N. H. Prater, “Designing 
Columns,” page 96 


Nilon 1 


Stripping 


Prater, who was born im Bu 
mig, Ala, eraduated 
Institute of Teehnolowy im T9051 
with a BS m chenneal engineer 
mg. TP biat sane Pech 
meal department of Magnolia Petroleum 
at Beau 

His cn 
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‘score 
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at Magnolia has been prunarily 
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perience 
clistillation ane 
momarned and has a youns 


hehe ends lanmedling the 
dauchter. He 


lists lus hobbies as designing a “horn 


tor the tuture” and hunting 


lo2 


Jordan 


Jordan Introduced to 


Industry During Summers 


John H. Jordan, Jr., “Speed Spectro- 

scopic Analyses,” page 116. 
senior chemist in the Products 
Control Laboratories of Magnolia Pe- 
troleum Company, received a B.S. de 
yree in chemistry from the University 
of Texas in 1939. Between school terms 
Jordan spent his summers working as 
a roughneck. After graduation he rough- 
necked for a short time before joining 
Magnolia at Bea mt, doing analyti- 
cal work. He is’ pre tly concerned 
with analytical methods Applied to pe 
troleum problems 

Jordan, whose last article Por Prrro 
.eUM REFINER, “Determining Tetra 
ethyl Lead in Gasoline by Flame 
Photometry,” appeared in August, 1953, 
is married and has two daughters. His 
hobbies are vlasshlowing amateur 
photography 
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and 


Katz and Peiser Up 


On Latest Figures 
Stanley Katz and Alfred M. Peiser, 


“Pipe Stress Calculations,” page 153 
When it comes to fivures (excluding 
Marilyn Monroe's), Stanley Katz and 
Alfred M. Petser have to take a back 
seat to no one. Katz, who received a 
Ph.D. degree in mathematics from New 
York University in 195], is im the Com 
puter division of Consolidated Fueinee: 
ing Corporation and was formerly senior 
mathematician m the Process Development 
Hydrocarbon 
Peiser, chiet 
for Hydrocarbon for six 
engaged m private consulting 
Yorker by birth Katz was 
Colleve of the City ot 
Married and fathet 
Hv drocarbon seven 
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PETROLEUM 


Steinbock Sherwin 


from Cornell University 

In addition to his consulting activi 
ties, he is associated on a_ part-time 
basis with Hofstra College, Hempstead, 
i. Y., as an adjunct professor of math- 
emiatics 


Steinbock Enjoys Work 


Through Practical Approach 
Ss. R. Steinbock, “Simplified Method 


of Performance Analysis of Centrif- 
ugal Compressors,” page 133. 

With the neat twist of looking upon 
his job as his hobby, S. R. Steinbock kas 
been extracting an extra measure of en- 
joyment from his work for over ten 
years. His simple but practical approach 
has served him well in England, Canada 
and Colombia, South America. In the oil 
industry he feels that there are tremen- 
dous opportunities for work which he 
can enjoy. 

He was graduated from the University 
of London in 1942. Five years later he 
transferred to Canada, where he was as- 
sociated with Imperial Oil Limited. As 
utilities engineer at Imperial he was con- 
cerned with a great variety of projects 
in steam, clectric power, water and com- 
pressor installations in conjunction with 
the company’s recent expansion pro 
yram. An intercompany transfer within 
the Standard Oil Company (New Jer 
sev) interest sent him to Colombia last 
June in connection with refinery expan 
there, and since that time he has 
“digging in.” 


sion 
been 

Steinbock has also found extra enjoy 
ment in his marriage. Three years after 
graduation from the University of Lon 
don, he was “lucky enough to find some 
one who enjoys classical music as much 
as I de, and is also fond of mountain 
clinbing, which I rank as my foremost 


hobby and relaxation.” 


Sherwin Has Had 
His In’s and Out's 


Douglas S. Sherwin, “Ifow to [estimate 
Utility page 103 
Back om February, 1942, Douglas 
Sherwin jomed Phillips Petroleum Com 
Reilly Var & 
had 
vears. For a little 
Phillips he worked 


Costs,” 


pany, geome there trom 


Chenneal Corporation, where he 


been for almost two 


over three vears at 
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@ Some coke conditions are almost 
unique in their toughness. But they can 
be tamed and made to “‘say uncle” when 
tackled by the Lagonda brand of tube 
cleaning “know-how” backed up by the 
proper Lagonda cutter head with the 


hard-driving Lagonda 1100 Series motor 
behind it. 


Your local Lagonda tube cleaning spe- 
cialist regards a “different” coke condi- 
tion as an inspiring challenge. Contact 
him—through us, if necessary—and let 
him do his stuff. It may save you plenty. 


LAGONDA BULLETIN Y-34 
gives a pretty complete story 
of the “how” and “why” of 
tube cleaning. Ask your local 


Elliott man, or write us direct. 


ELLIOTT Company 


LAGONDA DIVISION, SPRINGFIELD, OHIO 


THE 3600 SERIES DUPLEX CUTTER HEAD 
a double or wide expansion type. 


IF if’S TUBE CLEANING...IT’S LAGONDA 


¥3-11 


February, 1954—-Pernoreem REFINER 











Salmon Murphy Sanders 
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Phillips-operated gov 
crnment-owned butadiene plant. From 
November, D045, te Nugust, 1947, Ie 
was assizned te Bartlesville, Okla, by 
Phillips te -s design and 
cn meering 
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that Sherwin bevan to have 
out’s. In August, 1947. he began a leave 
of absence on whieh he tist attended 
the University of Oxford, joined 
the € Milnes on Military Caovernment 
(t S.) and Eligeh Oe 
many at Berlin, and then returned te 
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List of Contributions 
Robert G. Blick, “A New Pech nique 


for Pipe Plexitbilitv. Caleulations,” 
page 123 


onstruction 
there 


{ orpora 
since and, as 


“suppose _ 


bree NW 


tate 


eral articles 


With this paper, Robert G. Blick las 
brought his contmbutions to Prrromeun 
REFINER te six, bis first one baving 
appeared im December, 1949) Onitside of 
“Analytical Solution for Crowded Eads 
of MeCabe-Vhiele Diagram” m Aucust. 
1952, los articles have been on 
analysis subjects Hle has presented twe 
talks for the ASME, one an annual con 
ference paper in LOST at ‘Tulsa 

His education has been through eve 
ning: extensions, some at the University 
of Manila while with the Armed Forces 
m World War Tl, and study on his 
own, He has worked m the engineer 
me fields of electronics, vibrations, 
structures, mechanics, aeronautics and 
chemistry. Tle ts at with the 
Process staff of Brown and Root, Ine 
Petroleum and Chemical division. Blick's 
ated oust 


stress 


present 


clief hobbies are acoustics 


apprectation 


Eldridge Well Versed 
In Management Problems 
William C. Eldridge, “Shortage ot 


Managerial Talent Critical, Part 1," 
page 248 

An alumnus of Dartmouth College 

and the Amos Tuck School of Business 

and Finance, William C, Eldridge spent 
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Preston Smith Dinnecn 


Salmon Would Exchange 
Mathematic Puzzles 


“Simplified Vapor 


Royes Salmon, 
page 156 


Liquid Calculations,” 


Anyone have any mathematical puz 
sles? Royes Salmon, senior engineer im 
Union OW Company of California’s 
Process Engineering group, works them 
as a hobby and would be “delighted 
to exchanve some with readers of [1 
roLeuM REFINER. Other hobbies 
which he enjoys are chess, a home 
workshop fairly bad game ot 
tennis.” 

Born in Brooklyn, Salmon received a 
BS. degree in chemical envineering at 
Cooper Union Institute of Technology 
He jyomed Union Oil Company im 194s 


Aikman Offers Aid on 
Computing Income Tax 
A. E. Aikman, “Arc 


Much Income Tas 7%,” 


\n attorney with Magnolia Petro 
luem Company at Dallas, A. EF. Atk 
man received a BUS. degree in econom 
ies at Texas A. & M., an LEAD. degree 
at Southern Methodist University, From 
1950 te LYST he held the Southwestern 
Foundation fellowship for study 
S.M.U. Tle is a member 
of the Texas Bar and is admitted to 
practice betore the Preasury Depart 
ment and the Tax Court 


You Paying Too 
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Murphy Gets Facts 
From Original Source 
Louis J. Murphy, “ls 


These Charts 


to Sunplity Refinery Calculations,” 


pretace 145 


Long a student of refinery and petre 
chemical plant desten, construction, and 
operation, Lows J. Murphy is the au 
thor of several articles on various phases 
ot this subject. His most recent for this 
publication was “How to Engineer Re 
tinery Compressed-Air Systems,” which 
December, 1952, issue 
and operations su 


pepe ared on the 
As design engineer 





college m= mar 
keting and omerchandisme work for 
Montgomery Ward, Crane Company 
and Radio Corporation of America 
Since pyoming the management con 
sulting firm of Booz, Allen and Hamil 
ton m 1944 as a staff envimeer, he has 
successively as super 


lus tirst ten vears alter 


erved account 
visor, manager of the tirm's Service Re 
search department and as resident ex 
ot the tirm’s Los 
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ecutive om charge 
Nneeles offices Hle teow 
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Walter Fletcher Browning 


pervisor with several different oil com- 
panies, he has been able to observe first- 
hand the subjects about which he writes. 

Five years ago Murphy and a part- 
ner set up a consulting firm. Since then 
he has really warmed to his subject, 
making studies of all sizes of refinery 
and petrochemical plants. 

A boating enthusiast in the summer, 
Murphy relaxes in the winter by “help 
ing” his son in the construction of model 
railroads 


Sanders Roots For 


Texas A&M From Beaumont 
R. G. Sanders, ; “Quick and Easy 


Temperature Measurements with 
This Portable Thermowell,” page 140 


In January of this year, R. G. Sanders 
Fexas \.& M. Col 
cle “uree in che mical en- 
month later he joined 
Maunolia Petroleum Company's Beau- 
mont, Texas, refinery. He previously 
had worked several summers with Mag- 
nolia. His spare time is taken up by 
hunting, fishing, boat operation, machine 
shop work, and his activities in AIChE 
and the Beaumont Texas A. & Mo Club 
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Preston and Smith Join 


On Analysis Article 
S. T. Preston, Jr., and Dan E. Smith, 


“Natural Gasoline Analysis,” page 
137 
Until recently, became as 
sistant to the president of Podbielniak, 
lne., of Chicago, So To Preston was an 
instructor of the Natural Gasoline Asso 
clation of Amenca’s Low Temperature 
Fractional Analysis School Sandwiched 
between his tirst degree, a BOS. in chem- 
trom Virwinia Poly- 
and lis second, an 
chyemeerme trom the 
University of Michivan, was a. three- 
hitch om the Signal Corps. With 
two jomed the Onl 
Field) Research division (Natural 
oline Group) of California Research 
Corporation but within three and one- 
halt vears he was back im school, this 
time working towards a Ph.D. degree 
at the University of Texas. At Texas 
he became assistant professor of petro- 
leum engineering, his first teaching as- 
signment. His next one was at the 
NGAA school 
Dan EK. Smith has been with Phillips 
Petroleum Company as an analytical 
chemist since 1937, the vear he was 
yvraduated trom Drury College, Spring- 
field, Mo, with a BUS. degree in chem- 
istry. Smith, named assistant manager 
of the Analytical section of Phillips’ 
Research division in 1945, has had many 
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How ro Assure Low-Cost Stee/ 


Valve Service 


Mn Hot Oil Handling, 
for example 


THE INSTALLATION 


1 


In the world’s largest natural gasoline and gas cycling 
plant at Katy, Texas, with Crane steel gate valves on 
absorption oil heater lines. Working pressure, 160 psi, 
520 deg. F. 


THE CASE HISTORY 


Installed as original eqvipment, these Crane No. 33X 10- 
inch gate valves have given coutinuous service since 1943. 
Year after year, they remain fully effective under severe 
conditions. They seat tightly with smooth, positive opera- 
tion, yet with no maintenance other than periodic cleanout 
of accumulated oil sludge. Their Crane Exelloy seating 
surfaces show no sign of corrosive or erosive effects. They 
assure the plant of continued trouble-free, low-cost per- 
formance. 

Obviously, valves that behave like this aren’t bought on 
price alone. Quality is the first consideration. That’s thrifty 
buying —the only way to get the best value. 


VALVE SERVICE RATINGS 
SUITABILITY: 


FEATURES: ~~ 
til — mel 
SERVICE LIFE: J Oy peat 


OPERATING Rt RESULT: | 


en fo rel 

















AVAILABILITY: 


Coane Callyg iltm —Nasox 








THE VALVE 


It stands apart from ordinary per- 
formance because of pioneering skill 
in steel casting . . . leadership in de- 
sign and manufacture . . . and com- 
plete suitability for petroleum in- 
dustries’ process and power service 
needs. Choose from the widest range 
of body and trim materials, in all 
pressure classes and sizes, with 
flanged, screwed, or welding ends. 
See your Crane Catalog or Crane 
Representative. 





THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 846 S. Michigan Ave., Chicago 5, Hlinois 
Branches and Wholesalers Serving All Industrial Areas 


FITTINGS - PIPE - PLUMBING - HEATING 
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\ BUYER 





VALVES - 
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Jigs Aid Mass Production 


The welding jigs shown in the above 


unusual feature 


appurtenances are set 


illustration have om 
once the necessary 
type 
plished with great speed and facility 

Standard hydraulic 
toy support the unusual jig assembly. The 
constructed by bending 


repetitive welding can be accom 


lift jacks are used 
isemblies are 
to the desired rectangular shape sections 
that 

Sheet metal 
pipe are attac heal to the 


are approximately 
slots used 


of sheet metal 


Wx 12 x Y4-inch 


is cundes for the 


jig plattorm with removable bolts 

This is how the assembly is operated 
Phe length of pipe or tubing is fixed on 
the ok you in the 
picture. The jigs are and the 


nearest 
leveled 
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ing. Then clamps are applied, Next, ad- 
ditional lengths of tubing are fitted onto 
adjacent slots They will 

leveled as is the first 
Phen clamps are put inte 


© ot the jin 


the jiu om thre 
automatically be 
piece of tubing 
secure the tubing 


proline «te 


Shop Scraps Make Sheet Metal Bender 


Most maintenance 
shops must have 
some type of equip 
ment that can be 
used to bend and 
shape metal 
Ihe equipment 
shown is not unusual 
in design, but it 
shows what can be 
done with secrap 
tetal 

Most of the serap 
used im the construc 


sheet 


inte h and 
ty-ineh thick steel 
plate Phe fous 
sleeves are made of 
swctions of 1'4-imeh 
pipe When the sheet 


metal is placed in the 


thon ots 


lengths oft 
mserted m these 


bender 
pipe are Sleeves so that 
the necessary leverage to bend the sheet 
metal can be obtained. The 'y-imeh thick 


plate to which these sleeves are welded 


lots 


is pivoted at each end by welding 


meh rod te each end of the plate, and 


fittinis reals ante holes mm an 


block «o mich 


then 


anchor thick plate 
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Table-Mounted Flange 
Speeds Valve Handling 


fare 
mnproved valve 


The table-mounted shown ou 


the illustration vreatls 
refinery Phi 


constructed 


maintenance at one Larue 
shop-built vadget is casily 
ol serap materials 

flanze is mounted to a 


which 


\ discarded 
threaded coupling has been shit 
To the coupling are welded 
two ears which are m turn perforated 
a bolt is then mserted through the pet 
forations. This construction permits ro 
tation of the flange connector within the 
coupling so that the 


lengthwise 


flanve can be fined 


mo any position throughout an are oft 
flange is 
holes 


spacings te 


300) devrees. In addition, the 
bored different 
placed on several different 


With pans sized 


accommodate the tull range of sizes ot 


valves which enter the shop 


\s shown im the picture, the valves t 


be repaired are moved im place wit! 


the assistance of an overhead hoist. Gen 
erally, two bolts are sufficient to attacl 
the valve rigidly t thre Notice 


alse that the air supply used im cleaning 


flanue 


the valves is stored on a pay out reel tor 
table supporting the 
ample work 
ther tools 


COMVOCTIICIICS Phe 


Hange provides area and 


storage space ter 


KEINE al 








\ X THEN your company invests that kind of money in new plant 


construction you will have to have confidence —a lot of confi- 


dence—in the people you trust with the job. 


You can find plenty of evidence of complete confidence in McKee 
among some of the world’s largest corporations in the industries we 
serve. Most of the big names in these industries have called on us again 
and again for McKee design, engineering and construction services ... 


the type of sound thorough efficient services you want for your money. 


Arthur G. McKee & Company « Engineers and Contractors 


: a * 
McKee Fn neerin Headquarters: McKee Building « 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York e Tulsa, Oklahoma e Union, N. J. ¢ Washington, D.C, 


Services 


British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 











FLEXON scrote" 


<7 





The New 


FLEXON Expansion 


THE FLEXON 
EXPANSION JOINT LINE-UP 


Flexonica Corporation manufactures a complete tine of corrugated 
type staintess steel and copper expansion joints in Free-Fiexing (low 
pressure), Controlled Flexing (high pressure) ond Fliexonifiex (extreme 
ly high pre.sure) units. Sizes range from '/,” to 48". Units are avail 
able for temperatures from 400° F., to 1600° F., and for pressures 
from vacuum to 5500 psi. Write for further information or see the 
Flexonics catalogs in Sweet's Plant Engineering File, Chemical Engi 
neering Catalog or The Refinery Catalog 











THIS NEW 
AUTHORITATIVE 
GUIDE 
TO PIPING MOTION 
CONTROL 
SHOULD BE 
AN IMPORTANT 


PART OF YOUR BASIC 


ENGINEERING FILE 


Joint Design Guide 


Now at last, comprehensive, up-to-date informa- 
tion on the absorption of motion in piping has 
been gathered together in one easy-to-use book- 
let. In its new Expansion Joint Design Guide, 
Flexonics Corporation offers an authoritative 
handbook of piping design and layout! Included 
in the booklet are thorough discussions of types 
of motion, design considerations pertaining to 
the physical characteristics of expansion joints 
and anchoring and guiding, typical piping lay- 
outs, computation of thermal expansion, safety 
factors and many other vitally important factors 
in piping design. 

Much of the information presented is available 
nowhere else; all of .t helpful to anyone respon- 
sible for the design, installation or maintenance 
of piping. Copies of the Flexon Expansion Joint 
Design Guide are available without charge. Write 
for your copy, today. 


EXPANSION JOINT DIVISION 


Fi ' 
exonic oporation. 1336 S. THIRD AVENUE * MAYWOOD, ILLINOIS 
lad 








FORMERLY CHICAGO METAL HOSE CORPORATION 


in Conede: Flexonics Corporation of Conada, itd, Brampton, Ontario 


Flexon identifies 
products of Flexonics 
Corporation that 
heve served industry 
fer over 50 years. 


Flexible metal hose 


1oS8 


seint \ 
Expansion joints A ’ Metallic 


bellows 
Aircraft components WV) 
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Jig Enables Operator to 
Increase U-Bolt Output 


The jig shown in the above phote- 
graph bends steel rods into u-bolts in a 
fraction of a minute. An experienced 
operator can produce u-bolts at the rate 
of perhaps 20 per minute 

constructed, the jig can be 
shop. Start with a founda 
2-inch bar steel for 
a %-inch steel plate, 
thereto Attach 
pinton to allow 
age for the 
held in place 
end of the bar 
from the lever 
a bolt through 


Simply 
built in 
thom of 
porting 


any 
legs, sup 
mount the 
arm to 

plenty of lever 
operator, The u-bolts 
with a steel bracket 
that 
can le 


ie a lever 


center 
are 
The 
receives the force 


made by runnin 


a common pulley 


Prisms Aid Reading of 
Overhead Mercury Column 


abn 
igh 
Phe on 


equipment 


tecraph 


| he 


greatly 


prism im the 


Ve 
facilitates ] 


! mercury 
column 


weve 


column readings werenry BALANCED 


shown standard In most 


Is 
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What do pump manufacturers and pump 
users say about Sealol-Flexibox Mechanical 
Shaft Seals? Do these shaft seals stand up? 
Do they prevent leakage under rigorous 
conditions? Are they safe? Let these 
typical cases speak for Sealol-Flexibox .. . 


MAY 4, 1953 


leading pump manufacturer orders eleven 
Sealol-Flexibox Seals for following applica- 
tions: Butane and lighter fractions at 580 
psig.; liquified petroleum gases at 190 
psig.; ethylene and ethane at 480 psig.; 
rich oil at 560 psig.; liquified petroleum 
goses at 150 psig.; caustic solution at 
585 psig. 


NOV. 3, 1953 
Major oil refinery “enthusiastic” over per- 


formance of Sealol-Flexibox Seal on butane 
pump (134"shoft) at pressures to 400 psig. 


MAY 16, 1953 

World famous petroleum processing and 
refining organization standardizes on 
Sealol-Flexibox Mechanical Shoft Seals for 
new and existing pumps. 

1953 


FEB. 11, 


Refinery so satisfied with performance of 
Sealol-Flexibox Seal on propane pump 
operating at 263 psig. they are now sub- 
stituting Sealol-Flexibox Seals for those 
presently fitted on other pumps. 


Oil refinery reports very satisfactory per- 
formance of Sealol-Flexibox Seals handling 
propane at pressures as high as 420 psig. 
suction pressure — and 555 psig. delivery 
pressure. 


APRIL 10, 1953 

Refinery reports highly satisfactory per- 
formance of approximately 60 Sealol-Flexi- 
box Seals in continuous operation since the 
summer of 1951, handling a large variety 
of fluids, including Dowtherm at 425°F. 


Seale! Corporation, 13 Willerd Ave., Providence S$, 
R. 1. Chicage, Cleveland, Les Angeles, Houston, 
Philadelphia, Kenses City, Charleston, W. Ve. 





PRESSURE SEAL 

















| MOTOR STARTER 
NO. 5... 
EXPOSED FOR 


SAFE 


MAINTENANCE . . . 


but no “down time” 
on other operating 
equipment 


SAFE ENTRANCE TO MOTOR STARTER WITHOUT DISCONNECTING OTHER 
BRANCH CIRCUITS ... ONLY APPLETON UNILETS HAVE THIS FEATURE! 








“CB” Circuit Breaker 
UNILETS 


Assure easy, safe, flexible, and eco- 

nomical installation for protection of 

service entrance, feeder or lighting, ap- 

pliance, and branch circuit conductors 

up to 225 amperes. U. L. Approved in- 
dividually and in banked groups up to 

three for forms 1 and 2 without using 

dividing seal 


The greatest advance in explosion-proof design in years! 


@ You expect more from Appleton, and you get it! The proof lies in these completely new and 
different Appleton circuit breaker and motor starter Unilets. Alone or in combination, their design, 
construction, and performance give you maximum safety, unparalleled ease of wiring, installation 
and maintenance, and initial and loag-term money savings not available with any other equipment! 
You'll find their exclusive features invaluable on any hazardous-location motor control or power 
lead-in installation, large or small, indoors or outdoors, where tricky wiring, corrosive and 
flammable atmospheres, dust, or weather difficulties appear insurmountable. Where absolute 
safety is required day in and day out and every minute of the day, you can place 


Sealing UNILETS 


Available for use as explosion-proof seal 
where needed on circuit breaker and 
motor starter Unilets. This Sealing Uni- 
let is furnished on all Combination Mo 
tor Starters, and when properly sealed 
permits safe entrance to a motor starter 
in single or banked combination instal- 
lations, without disconnecting other 
branch circuits 







**LS"’ Motor Starter 
UNILETS 


For 3-phase induction motor control up 
to 100 H.P. at 600 volts maximum. Light- 
weight construction of larger sizes elim- 
inates need for heavy lift equipment 

. assures easy, time-saving, inexpen- 
sive installation. Also made for revers- 
ing and two-speed motors. 















complete confidence in Appleton Unilets. 


FIRST to be U. L. Approved for BANKED Circuit 
Breaker Grouping 


Combinations Meet U. L. Requirements through 
Approval of Components 

FIRST to Achieve Safe Entrance to Motor Starter 
of a Combination without Shutting Off Other 
Branch Circuits 

Full 7-Thread Explosion-Proof Protection . . . 
No Bolts to Strip or Flanges to Nick 
Unmatched Accessability for Easiest Wiring and 
Servicing on Every Job 

Light-Weight Construction for Easy Installation 
without Heavy Lift Equipment 

Quick Interchange on All Leading Makes of 
Circuit Breakers and Motor Starters 

Flexible Field Set-ups Assured with Single and 
Duplex Male and Female Hub Adapters 
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BANKED CIRCUIT 
GREAKER GROUPING 
Male to female hubs 
permit easy grouping. 
Cuts costs, streamlines 
panel set-ups, assures 
coordinated control 
without sacrificing 


oe 
eo 





safety. U. L. App 
up to groups of three in 
smaiier size Unilets. 


adapters for subsequent 
installation of higher 


rated breakers without 
replacing Uni- 
let or existing conduit. 


Sold Nationally Through Electrical Wholesalers 


APPLETON 


1732 Wellington Avenue, Chicago 13, Illinois 


Also Manufacturers of: 


SER, «eee Ee ef. By 














and selectivity including 
bulit-in ‘Start-Stop,” 
“Hand-Off-Auto.”, of 
"*Jog-Run-Off” control 











Explosion-Proof 


Fixtures 


industrial 
Lighting 














aod 


“ST” Liquid-Tight Connectors 


Outiet Boxes, 
Covers, Switch 
Boxes 






Automatic Reelites 


Rely on APPLETON... The Standard for Better Wiring 








D Stow to Miiis oc 
seus tees queens | 


instrument testing laboratories and will 


MAKE WIRE TYPE vary in height from 20 to 40 feet. Some 


. operators utilize ladders to tacilitate the 
TH ERMOCOUPLES? | high level mercury readings 

e One refiner has greatly improved on 

D, | the system by installing a triangular 

| shaped prism arrangement which makes 

it possible for the operator to remain 

on the ground level of the testing room 

‘Two prisms are arranged at two different 

CERTAIN LY. TRY AND Wien levels on the mere ury column A mirrow 

effect is achieved wherein the upper 

prism reflects the mercury level to the 


NAME A THERMOCOUPLE =| BFR liver prnm wien eitctrnbie fo th 


tester 


TE DOESN'T MAKE. ; - tng Prime sre etd in place wih 

















pulley arrangement, which facilitates the 
raising and lowering 





The wire type is one of many, stand- 
ard, T-E thermocouples for taking 
process temperatures. Other kinds 
include tubular, bayonet immersion 
contact, exposed loop, and shielded. 


FP 


° en ieemnnae Gad 
. ere ae - = 


Each careful step in their produc- 
tion, from calibrating to final testing, 
is handled in T-E’s own plant. Our 
production facilities, combined with 
the skill and experience of our en- 


WIRE TYPE, gineers, are at your service to de- 


PROTECTED ‘ velop special ‘couples for unusual 
THERMOCOUPLE applications. 


In Iron Constantan, | Furthermore, at T-E you can choose 
Copper Constantan, from a large selection of protection 
or Chrome! Alumel; tubes — built-up or bar stock — in 
mirror - polished pro- stainless steels and a wide range of 


tection tube resists : P 
other materials. Will we make spe- } 
cittiaiamiens pepe otic pe 2-Inch Pipe Makes Legs 
for temperatures from ; t if; 
| rifice Meter Chart 
as low as —300 F up Interested? Want the name of the - ™ fice . ; Cha 
Special concrete foundations and ver- 


to 2400 F, depend- T-E rep nearest you? Let us know, on ; . 
é . : tical posts were eliminated by attaching 
ing on calibration. your letterhead. Want more data? the supporting legs of this orifice meter 
Ask for Catalog 22-X. chart to brackets welded to the orifice 
flanges. In this manner, the recordet 
| support may be taken along with the 

orifice for hookup anywhere 
e . : | The supporting bracket was mack 
yrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors from 2-inch pipe. In order to make it 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels possible to change plates easily, hori 
Th e zontal brackets welded to the flanges 
ermoao Electric Co Mec had to be extended about 12 inches as 
|} shown. A cross member tied the twe 
hg = brackets together to form a foundation 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY for the vertical support. A mercuryless 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO => type meter was then mounted on this 
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J 


the 


SAFETY ZONE 


Yes . . . check the sofety 
zone before ordering 
valves. Check . . . for voids 
in the body that could re- 
tain fluid when the valve 
is closed or open. 


VALVES ORBIT Forged Steel LP GAS VALVES are designed so that 
there are no voids in the body of the Valve, for fluids to 
® become trapped that could feed a fire or contaminate a different 
product. When the valve is closed it drains clean. 
Your Supply Store carries ORBIT Forged Steel Valves in stock. Sizes 1” to 4”. 
ASA Ratings 150 Ib. Class to and including ASA 2500 Ib. Class. Screwed and 
Flanged Ends. Maximum Rated Working Temperature 250 Fahrenheit. 


f 


q BRANCHES 


HOUSTON, TEXAS, 407 Velasco é ORBIT VALVE COMPANY 


(Serving the Gulf Coast) 
ODESSA, TEXAS, 402 West County Road 


(Serving West Texas) 


CASPER, WYOMING, 1740 E. Yellowstone P. O. BOX 699 TULSA, OKLA. 


(Serving the Rocky Mountain States and Conada) 
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Another Example 
oy 
lfficient Power 





al Lower Cost 





One of the latest Cooper-Bessemer V-angle installations on the El Paso Natural System — big, 
space-saving GMW units in the Keystone, Texas, main line gas transmission station, 


line-up of seven of the seventeen GMV-10's installed from 1948 
through 1950 in El Paso Natural’s modern Deming station, Gage, 
N. MA. 


El Paso Noturol’s experience with Cooper-Bessemers started 16 years 
ago with this installation of seven then-modern Type 19 horizontals in 
their No. 1} station. 


COMPRESSORS-GAS ENGINES-DIESELS 




















COOPER-BESSEMER HORSEPOWER MULTIPLIES 40 TIMES IN 16 YEARS 


On El Paso Natural's System 


@ El Paso Natural Gas Company’s remark- 
able growth through the years is today being 
climaxed by one of the largest gas pipe line 
expansion programs ever undertaken. If re- 
liable, efficiently operating compressor equip- 
ment has some bearing on this success, as it 
must, look at the Cooper-Bessemer record . . . 
Back in 1937, El Paso Natural’s No. 1 station 
was powered with Cooper-Bessemers—seven 
Type 19 horizontals totalling 5250 compres- 
sor horsepower. Today, Cooper-Bessemers 
throughout the system exceed 200,000 horse- 
power! And in 1940 El Paso Natural was one 
of the first to take advantage of a new idea 
in compressor design — Cooper-Bessemer V- 


..» AND RUNS THE GAMUT OF SERVICES! 





angles. Now, these modern, compact units 
. .. GMV’s and big GMW’s alone comprise 
over 191,000 compressor horsepower . . . on 
their main lines, in gathering service, in gas- 
oline extraction, handling residue gas and 


for repressuring. 


Perhaps you should bear this in mind. . . 
with thermal efficiencies from 30 to 40 per 
cent, you'll find Cooper-Bessemers unmatched 
in fuel economy . . . unmatched, too, in the 
many other factors that add up to outstand- 
ing over-all economy. Why not discuss your 
requirements with the nearest Cooper-Besse- 


mer office? 


' ] 
ae 
"(84 : 




























Line-up of four Cooper-Bessemer GMV-6 V-ongles in El Paso 
Noturol'’s gas booster station ot Snyder, Texas. 






Rated 600 hp each, these three efficient Cooper-Bessemer JS-8 gos 
engines drive generators in El Paso Naturol’s power plant ot Was 


hy Cooper-Bessemer 











MOUNT VERNON, OHIO AND GROVE 


n 
Angels 


rever 
liad 


urra 
Tad 


Four 2500KW straight con- 
densing Murray turbo gen- 
erating units installed in a 
large Midwestern ordnance 
plant. Steam conditions are 
600 *G. 750 F. 1.7. 29” Hg 
vacuum exhaust. 





@ Murray Turbo Generator units can be furnished to 
meet your special requirements in sizes up to 3000KW. 
Condensing and non-condensing types with or without 
extraction and or mixed pressure features can be 
furnished. Whether you require a small inexpensive 
standby unit or a highly efficient, and reliable source 
of power, Murray has a design to fit your needs. 
Consult your local Murray representative who will 
gladly help you select the unit most economically 
suited to your conditions. 


Vi [| 7 4 AY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 





How to Do It... 


2-inch upright member 

(of interest in this particular mstalla 
tion are the unusually largte scrubbers 
used on the pressure lines to the re 
corder, OF 2-inch pipe, these scrubbers 
are about five feet in length and are 
supported by the pressure taps into the 
orifice body. Bottom of each scrubber 
contams a needle valve so the chamber 
may be drained periodically of any 
liquids trapped. One scrubber connects 
to the downstream pressure tap, whole 
the other ties mto the upstream pres 
sure connection 

Although the 2-inch riser supporting 
the recorder may not be exactly vertical, 
four adjustment screws on the cap that 
fits over the support make possible fine 
adjustments that place the meter exactly 
ma vertical position 


Clevises Eliminate Bolts 
In Erection of Pipe Rack 


When erecting a pipe rack on each 


| side of the walk, the various sections 
| can be attached to cach other without 


the use of bolts or welded seams. On 
each side of the main sills, which ride 
upon channel iron as a base, are clevis 
type lugs so that wings of the rack can 
be installed by inserting single lugs be 
tween the pairs of lugs, forming the 
clevis, on the side sails, Tying the parts 
toxether is done with dowel pins secured 
near their operating position with chains 
Similar clevises are attached to the ver 
tical posts of the main sections to extend 
the rack to a size accommodating the 
requirements. All wines and panels have 
ilentical ends, and each panel is identi 
cal so that it can be set at any point 
without numbering or otherwise identi- 
iving separate panels 
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Meet some 
Heat - Resistant 
Nickel Alloyed Castings 


SERVING AT TEMPERATURES 


UP TO 1800 F. 


Useful life of cast parts in refinery equipment may be 
greatly extended despite attack by chemicals and atmos- 
pheres over a wide range of concentrations, pressures and 
temperatures. 


An answer to the problem is found in castings that have 
chromium, nickel and iron as major constituents. Because 
this type of material is characterized by unusual strength 
at elevated temperatures along with outstanding resistance 
to high temperature corrosion. 


Three typical cast parts...capable of sustained use under 
severe operating conditions...are shown to illustrate the 
use of cast nickel-chromium iron alloys. 


Other applications include refinery furnace frame and 
door assemblies, furnace burner nozzles, heat exchangers, 
tube supports, manifolds for cracking stills, and similar 
refinery components. 


Nickel in various percentages and in conjunction with 
other alloying elements, imparts strength, toughness, re- 
sistance to wear, heat and corrosion. 


Consult us on the use of alloys containing nickel in your 
equipment. Send the coupon for your copy of “Heat and 
Corrosion Resistant Alloy Castings in Industry.” 





Tube Sheets of 25° chromium- 
12°% nickel alloy, produced by 
NATIONAL ALLOY DIVISION, 
BLAw-KNOxCOMPANY,Blawnox, 
Pa. Weight: 1150 Ibs. each,as cast. 


» e080 
ee 


Refinery Furnace Beam cast of 25% chromium-12% 
nickel alloy for use at temperatures of 1500°-1800°F. 
This 960-pound beam, 16’ long, is a product of THE 
CooPpER ALLOY Founpry Co., Hillside, N. J. 


Air Headers for catalytic cracking kilns operating at 
1400°-1600°F. Used in catalysts, these 25% chromium- 
12% nickel alloyed castings, assembled by welding, 
generally last 4 years in this service. Weight: 2120 Ibs. 
each. Produced by THE BABCOCK & WILCOX COMPANY, 
Barberton, Ohio. 


The International Nickel Company, Ine. 


Dept. 20, 67 Wall Street, New York 5, N.Y. 


Please send me booklet “Heat and Corrosion Kesi< 
tant Alloy Castings in Industry.” 


Name 
Pithe 

Company 
Address 


Cats 





4 


THE INTERNATIONAL NICKEL COMPANY, INC. ftw 'ton's xv. 
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What's Happening in the Industry . . . 





Downey and Fleer Fill 
New Shell Chemical Posts 


New 


ip by 


have been set 


Corporation to 


head office 
Shell Chemical 


posts 


Fleer Downey 


demands of its mann 

activities. Named to fill the 
itions are BM. Downey, man 
company's plant at Hous 
Fleer, manutacturing 


hrelpy mnteet thee 
bine turin 
ew pe 
aver ob the 
teeta, and \ \W 
rebatians Thabaver 
\s the 
beth Downey 
plants at 


mew thhathuger of mianufactur 
m charge ool than 
Hlouston, Denver, 
Noreo, Lay, and Martinez, Deo 
and ‘Torrance, Calif. He will 
charge of the head offices 
Operations and Tnedus 
departments 

\s the new manager of research, ae 
velopment and engineermy, Fleer will 
he in charge of the company’s research, 
evaluation and engl 
neerimg activities, as well eng 
theecring, destin and construction of new 
plant tacilite 

Downey joined Shell in 1925 at Mar- 
Pleer at St. Louis mm 1925 


will be 
mers ot 
{ ole, 
TTT al ea 
also be on 
Manutacturmy 
trial Pb ygerene 


CC COTDCHTELN process 


as the 


thine? 


Beckman Lauds Oil Firms 
For Part in Smog Fight 


The industry has made 
efforts to reduce 


Dr. Arnolds O 


petroleum 
reat progress m its 
contaminants m= altr, 
Beckman, head of Beckman Instru 
ments, Inc., declared recently at a ses- 
sion of California Governor Goodwin J. 
Knight's smog conference 

Speaking as head of a five-man tech- 
nical committee, Beckman analyzed 
what has been done, is being done and 
what remains to be done. Regarding the 
relative blame of refineries and auto- 
motive exhaust, he said, “We are not 
trying te vet involved in trying to fix 
Volcanene on oa basis because 
nobody has the We can savy 
th refineries have been imstalling de 
vices to reduce hydrocarbons and nox- 
ious gases and have made great progress 
and provress “ 


percentave 
answer 


are continuing to make 


Spering, Matthies Resign 
At PAD; Successors Named 


Howard S. Spering and Arnold ( 
Matthies, assistant directors of the Re 
fining amd Natural Gasoline division of 
the Petroleum Administration for [Dx« 
fense, have resigned, Spering, who joined 
PAD) in April, 1951, will practice law 
in’ Washington, and Matthies will re 
turn to Standard Oil Company 
at Baton Rouge, La 

Roy Po Wilson, chief of the Refining 
Technology branch, and Albert L. An 
chief of the Aviation Fuels 
aud the Petroleum Products 
branch, will succced to the va 


iD SSO) 


derson, 
branch 
Supply 


cated posts 


Program Listed for API Refining 


mudustry 
ate cn 

Mav 
Meet 
the 


refiners anid 
numbers 
Hlouston next 


Pechnolopists, 
executives om larpve 
pected to flock to 
10-13 for the Nimeteenth Midweas 
me of the Division of Refining of 
Nimerican Petroleum Institute 

Phe teva will be held 
uo the Riese include 12 
technical group open 
clinter covered 


at the se 


thay conclave 
Hotel and will 
sessions and oan 
Subjects to be 
melude analytical re- 
search, refinery maintenance, waste dis- 
posal, meter tuchs and petrochemrals 


sesston 


SPOTS 


meet as released 


Refining follows 


P’renersane ter thee 
bey the Pdtvasten of 
MeINTrAY, MAY te 
9:00 a.m Analstion! Research 
feline ‘ 1 Hleacdineten, Th Athenti 
(i peration of a Pets 
Luthoratery Wwe 
Smith Union ni 
Determination of 


Centeapeeens oletrn 
Anatwttical 
md kK Ss 
rota 


bie Theetteg 
lie senutreh 
huecterniesver 
‘oempany ot tall. 
Mercaptans by an Amperometrie Method 
Mott ¢intone 1. KE. Puckett and BF Newby 
Phillips Petroleum Coupuany itikh Bittetenmey 
Laboratory Mractionating Equipment J ‘ 
Winters and i \ Deinerstein, Standard cul 
smpany ¢Clodianad New Technique for 
Jnalvecing Mixtures of Trace Metals “kM 
Sherwomt and FO W. Chapman, Athanth: Re 
fheateee A livdrogen Sulfide Analyzer ke 
' it corfutt ane 1 Vo Sere Stotied 


ira ef Indiana, “Miero TMstillation Method 
ter Analysis ef Petroleum 8. Biare ‘ 

Liddell and Wo otf Thomas, Anglo-tranian oil 
Companys, Ltd “A Reduced Scale Reid Vaper 
Pressure Apparatus io. LeTourneaun, J OF 
Jotneon and WoT Bilis, California esearch 
Corporation lretermination of Water in Acet 
Oidelwle bw Infrared Spectrasceapry J \ 
Favre and J. 1B. Butler, Phillips Petroleum 


9:00 a.m.—Corrosion 

Presiding: 0. W Republic CMD Ee 
finite (otmpeany Corrosion and Prevention 
Hlent Exchangers in Cooling Water Service 
hott Munre, Standard CHL Development 
pany. “Selection of Painta and Application in 
‘ teatie Vtme Cortostern oe 
Shell GUL Company 
elution from «rte 
Concentration “a. J 


sphert 
livere 

Oils asa ur 

Samuelson 


Tiiaetere hee cen 
Chioertde bb 
tion of Salt 
Petrolite Corporation 


2:00 p.m.— Analytical Research 

. J Askevold, The Pure ¢il 
Tetraethal ‘ in Ciasedint \ 
Vriady tie ene ‘ M 
(ienmernalib bithia dh ¢’cnpecna 


Method for DPhenst 


Presiding 
‘ eeragecanes 
Keview of 
brill ame Sue \ 
tion, “Rapid Colorimetric 
Nipha Napthst Amine in New and Used ol 
“ SS Lev ite Socony- Vacuum Laberatertes 
Ine Spectrochemical Determination 
Copper in Crankense TDereining J Hiansen 
ime ¢ He Pbewdahins, Stanedared CD Dtevedey 
Determination of Trace Amounts «© 
Nickel and Vanadium on Catalysts bys 
Pluores: «tes G VV. Psreff and 
Standard OWL Development Non-Metal 
of Miere Quantities of Solids tn 
Elnnissten | Spe tren ! I 


treevtat 
tron 
X- Kay 
Skibwe 
Analysts 
Meats of the 
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Ashland Oil Elects 
Williams Vice President 


John Fred Williams, personnel di- 
rector of Ashland Oil & Refining 
Company, has been 
clected vice presi- 
dent. Associated 
with the company 
since January, 1948, 
he was named per- 
sonnel director in 
August, 1950 

Prior to joining 
Ashland, Williams 
Was superintendent 
of public instruction 
4 Kentucky from 
1944 to 1948 and 
superintendent of 
Johnson County 
Schools in Kentucky 
He received the Award of Merit for 
outstanding educational service from 
Kentucky Association Colleges and Sec- 
ondary Schools in 1945 


erik. 


Williams 


Standard of Indiana 
Assigns Miller to Mandan 


Irvin F. Miller, who joined Standard 
Oil Company (Indiana) in its Research 
department at Suvar Creek, Mo. in 
1944, has become superintendent of 
Standard’s laboratory at the Mandan, 
N. 1), refinery, which is now under 
construction, He has been succeeded as 
group leader at Standard’s Sugar Creek 
laboratory by B. J. Duffy, Jr. who 
joined the company as a chemical engi- 


neer at Sugar Creek in 1948 


Meet 


Hitamble Cob Ok Keflning 
Methods for Analyzing Lubri 
Key and G. D. Hegan 
ition. “Spectrographi« 
Products and Related 


fiunn Company 
Spectrograph 
eating Greases,” CC. W 
Kae htleht Oi Corpor 
Analysis of Petroleum 
M.iteriats L.. L. Gient, « P Miller and Bh. « 
Pomatti, The Texas Company Application of 
the Logarithmic Sector to Semi-Quantitative 
Spectrograph Analysis of um Ash 
Hiestelune Kk. BB. Childs and J Kanehann, 
Sonv-Vacuum Laboratories 

2:00 p.m.—Training 
Iirvant Texaco “Rasic 
liourly Employes,’ 
tefining 
Subordinates 
Company 
Beul 


Presiding qG i 
Management Training for 
W. EF. Bennett, Cities Service 
Petation “tlow te Train Your 
Richard EL Crow, Continental Oil 
\ pauper -tith to be announced, L. R 
General Electric Company 


Wire 


TUESDAY, MAY 11 
9:00 a.m.—KHefinery Maintenance 


Karnes, Gulf «nl «or 


Mainte 


Piesiding: Bonner 
poration “Minimizing the Reflners 
bates (Crew . ¢ King, General Petroleun 
Corporation. “The Use ot Techntcealls Trained 
Men in Refinery Maintenance Work I @& 
lebe and J. G. Houseman, Standard of Indi 
ane \ Correlation o Manpower Require 

Maintenance Requirements and Equip 
tiem.” J. SB Peatten sone 1 \ 
Standard (HW) Company ches 
Operation’ 


thetts 
Seles 
The 
‘ontrol of 
Hlumble 


Thiet 
Pappas 

Kiffective 
1 oT Atmederseon 


Storehouse 


Maintenance 
Sun Oil 


2:00 p.m.—Ketinerys 


Presiding Clarence Thayer 


9 








WOLVERINE 
TRUFIN’ BI-METAL 


WHAT IT IS! Wolverine Trufin Bi-metal is an aluminum finned tube having a 
liner of a different metal. The entire fin construction is all one piece of metal. 


Its fins are extruded right from the tube to greatly increase its outside surface. 


THE FIRST REASON FOR SPECIFYING WOL- Trufin can be had also in aluminum, all copper or 
VERINE BI-METAL: You have a choice of liner. copper-base alloys, electric-welded steel and 


The inside can be any corrosion-resistant alloy you other metals. 


may require to meet your specific condition. All types come in a variety of fin heights and 
THE SECOND REASON: Because the fins are spacings. Send for our new Condenser Tube Book 
giving all specifications. WOLVERINE TUBE DIVI- 
SION of Calumet & Hecla, Inc. 1437 Central Ave., 
Detroit 9, Michigan. 


integral, Trufin possesses greater heat transfer 


abilities in less space. 


THE THIRD REASON: By virtue of this integral fin 
construction, Trufin has the stamina to stand up 


“REG US PAT OFF TA PATER EO PROCESS EL: 48" 


under vibration and sudden temperature changes. Wolverine Trufin® and the Wolverine Spun End Process! available 
in Canada through the Unifin Tube Co , London, Ontario 


THE FOURTH REASON: Because of the aluminum r- 
fin construction, Trufin bi-metal is light weight. 


. WOLVERINE TUBE DIVISION 
THE FIFTH REASON: Trufin can be fabricated, - OF CALUMET A HECRA tt 


coiled or otherwise fabricated just like plain tube. 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA e Sates Offices In Principal Cities 
EXPORT DEPT., 13 E. 40th ST., NEW YORK 16, N.Y 
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What's Happening. « « 


Flow Tubes —For Accuracy in Metering 


Company. “Area Supervisor System as Ap 
plied to Baton Rouge Refinery.”’ O. R. Minton 


j 
c c 
ys The F . > in an t P =~ — Esso Standard Ol! Company. “Panel Session 
Phe Flow Tube is an impact-type head meter Pianning for Major Unit Turnarounds,” ©. H 
designed for accurate measurement and regu- —— a Hy Putgetoum, 7 ha! Newton 
an . 0 exae Oo, Ale ‘ ” 


lation of fluid flow. It consists, essentially, of lins, Shell OM. 


a short spool piece, the inner periphery of 7:00 p.m.—Oil Storage Tank Failures 
which is equipped wi a Presiding: BR. G. Sanders, Magnolia Petro 
ad {uipp d ith two groups of pres leum Company. “Brittle Fatiure of Steel 
sure nozzles, one group pointing upstream Structures -A General Engineering Problem,’ 
| Prof. M. KB. Shank, Massachusetts Institute of 


and the other downstream. The nozzle groups | Technology. “Results of the Survey of Study 
are inter-connecte “ al Group on OU Storage Tank Failures,” mem 
. t d by ¢ ymmon pressure rings bers of the study group, ©. H. Samans, chair 
from which connections are made to the high man, Standard of Indiana. “Some Economi« 
: . Aspects of the Ol Storage Tank Failure Prob 
, ‘ . ‘ 4 and low pressure sides respectively, of a con- lem.” F. A. Gitzendanner, Standard of Indi 
ventional indicating, recording or integrating meter. Flow Tubes differ from | eae micdw of Eetuite Puiture of femk Stentn, 
. rs . |} pany Study o r e Failure o ank Steels, 
other variable head meters in that the taps are located at points of equal cross- Pr. J. Feely, Jr. and M. 8. Northup, Standard 
OL Development. 


sectional area. Therefore, the differential developed is a function of the velocity 
WEDNESDAY, MAY 12 


head and independent of the i 
static head. 

P 9:00 a.m.—Waste Disposal 
. : . P P 7 Presiding: ©. C. Tate, Phillips Petroleum 
Flow Tubes are compact, comparatively light weight, relatively low in cost, | “Chemical Floceulation of Refinery Wastes.”’ 
i ; . : . ° ht. F. Weston, Atlantic. “Planning and Execu 
and are easy to install since they require straight runs entering and following in uf an ah cen Waae Gee” be. 
only when installed near throttling valves or regulators. And. Flow Tubes are Dennis, Jr. “New Oil Reclamation and Waste 
: a , ‘ ' : : Disposal Facilities,” J. F. O'Reilly, Skelly Oil 
available in types and D/d ratios to provide differentials that can be accu- Company. “Preferential Withdrawal of Cata 
rately measure » le “ lyst Fines to Reduce FCC Stack Losses,"’ D. L 
measur d with the le ast he ad loss. Cleveland, Shell Oil. “Catalytic Combustion of 
. P . s Refinery Waste Gases,’ David B. Ardern, 
Flow Tubes are furnished with head capacity curves based on laboratory tests Houdry Process Corporation. “Status Report 
: on Research Program of the Smoke and 


These data furnished with each Flow Tube makes our guarantee of exceptional Fumes Committee,” Vance N. Jenkins, Union 
Cul Company of California 


metering accuracy possible. 
F f Lee i . . be ' 9:30 a.m.—Motor Fuels 

or further information, write us, and for specific recommendations, send us Presiding: Brace K. Brown, Pan-Am South 

_ ¢ ern Corporation. “The Contribution of Surface 

necessary flow data. Combustion of the Fuel to Preignition.” I. bE 

| Wilson, F. W. Kowditeh and G. J. Nebel, Gen 

eral Motors Research Laboratories, “The Pre 

ixnition Resistance of Fuels." B. M. Sturgis 

FOSTER ENGINEERING COMPANY E. N. Cantwell, W. E. Morris and 1) L. 

Schultz, EF. 1. du Pont de Nemours and Com 

pany. “The Selection of Fuel Additives to Re 

835 LEHIGH AVE. UNION, N. Jj. duce Preignition,” F. C. Burk, L. J. Test, and 

H. R. Jackson, Atlantic. “The Measurement 

and Chemical Control of Preignition in En 

" J. & Wintringham, J. Bt. Hincamp 


INSULATION SPECIALISTS SINCE HALF A CENTURY and Hi, A. ‘Toulmin, Ethyl 


VPRy 
> a aS , 2:00 p.m.—Pet rochemicals 
Presiding: Harold G. Osborn, Continental 
OW, “Petrochemicals Glamour Girl or Prob 
lem Child.’ G. Bo Ryan, V. A. Brietenbach 
Sehie, and Hi. K. Nieuwenhius, consultant 
“Isobutylene Manufacture Using Sulfuric Acid 
Process," G. P. Baumann and M. R. Smith, 
Standard OFF Development, “Simultaneous Ex 
traction of Benzene and Toluene by the Sulfur 
Dioxide Process,” Strobel and Kelar, Conti 
nental Ot “Large-Seale Manufacture and 
Distribution of Ethylene.” Po W. Cernell, W 
HW. Litehfield, and H. M. Vaughan, Gulf 











7:00 p.m.—Open Dinner Session 
Presiding: John W. Newton, vice president 
for Refining, APT, and Magnolia Petroleum 
Opening Remarks: John W. Newton. “Reco 
nitton of Executive Ability in) Yourself and 
Mhers," tobert FL Pearse, Worthineton Asse 
slates 
THURSDAY MAY 1% 
9:00 a.m.—Processes 
Presiding W Th) Wilde Hindle “True 
laser Refining of Ttistillate Fuel Os" ¢ A 
Duval, Ro T. Malin, and Vo A. Kallehevsky 
Magnolia Petroleum. “Factors In Selecting a 
Cutalytt Reforming Process J A tee lf 
M kk. Hertwig, IL. W Kussum, and FR \ 
Steel, Standard of Indiana “A Model Tt 
Ww Fiuid Hydrofeormer and Its Application.” E 
iow Nicholson, Esso Standard “‘liyperferm 
. supply the material and the men to handle it ing,’ Clyde Berg, Union O11 

Contractors for heat and cold insulation all over the world 2:00 p.m.—Fractionation 
Su | d Presiding: C. P. Baker, : ony-Vacuum il 
pplers and exporters of all kinds of insulation Company. “Fractionation Equipment Sizes for 
materials for oil tefinery Feed Stocks,’ G. T. Atkins and G 
s for oil refineries a.0 W. Wilson, Humble. “Behavior of Binary and 
Ternary Mixtures During Continuous TPistil 
j 0 © lation, M kk. Fenske, Pennsylvania State 
Magnesia 85 iF Rockwool - Asbestos - Cork University, and Nerman Kirk, General Ele« 
F ii trie Company. “The Performance of Catalyth 
or all temperatures, in tion | Unite Fractionating Towers.” G. 8. Heugh 
Pp sections, blocks, segments, sheets, blankets and plastic form a i a homieas cae Ot, «. tbeieune 
The M W. Kelloews Compans “Hsdrantics of 
All finishing materials. Tray Design Prof, BH. t. Hunmtimeden, Uni 


versity of Oklahoma 


As 7 INTERNATIONAL 
tiles sonatas o7 i me), LTD. Humble Advances Stewart 
Hh. M. Stewart bas been promoted t 


SCHIEDAM . NETHERLANDS ecneimeermy associate mm Ehranble Oh] 
*. bnemeerme diy 


cable address Cletontreding Refining Company's 
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Course number four of a reactor for an 
overseas oil refinery. Typical of Newport 
News plant methods, the precision assembly 
of this unit in the shop expedited construc- 
tion of the reactor in the field. 








Petroleum Processing Equipment 
..- Built by Specialists in Metal Fabrication 


Careful attention to detail characterizes the work of Newport 
News craftsmen... 

They've fabricated millions of tons of steel including corrosion- 
resistant alloy, clad and other special steels for many diverse 
industries. 

Newport News handles the job exactly as you want it done, for 
maximum results per dollar invested. 

Specialized production techniques, advanced plant methods 
and a complete range of facilities along with many special pur- 
pose machines contribute to the excellence of Newport News 
fabrication. 

Let us bid on equipment for your present or future projects. 
Learn hoy, Newport News can help you...send for our booklet 
entitled “Facilities and Products.” It’s yours for the asking. 


Shipbuilding and 
Newport News Dry Dock Gedlenne 


Newport News, Virginic 
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Another reason why 


Chase 


Antimonial Admiralty Heat 
Exchanger Tubes last longer! 


For heat exchanger tubes that stay on the 
job year in, year out, insist on Chase Anti- 
monial Admiralty. 


What's the secret? Enough antimony to re- 
sist dezincification effectively. Does antimony 
adversely affect the strength or other proper- 
tics of admiralty? Definitely not! The anti- 
mony imparts corrosion resistance which as- 
sures long life under many different water 
conditions. 

So, whether you're replacing heat exchanger 
tubes, or planning a new installation, specify 
Chase Antimonial Admiralty! 

CHASE WAREHOUSE STOCKS: New Orleans, Los Angeles. 


Also carried by Vinson Supply Co., Tulsa; Standard Brass 
& Mfg. Co., Houston. 


PIN-POINTING TROUBLE BEFORE IT STARTS! 


By expanding Antimonial Admiralty Heat Exchanger 
Tubes over a tapered pin in the laboratory, Chase 
metallurgists check the ability of the tube to withstand 
expanding and flaring operations during installation 


The Nation’s Headquarters for Brass & Copper 
Albany f Cleveland Kansas City, Mo. New York 
Atlanta Oailas los Angeles Philadelphia 
® BRASS & COPPE Baltimore Denver t Wbwaukee 
Boston Detrot Minneapolis 
Newark 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION ing.anapo! s 


: —_, Houston 
New Orieans 
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hat’s Happening. - « 


sion at Baytown, Texas. In this post he 
will be concerned with longrange ce 
velopment and modernization of the 
utility system in the Baytown refinery 
He joined Humble’s Engineering divi 
sion in May, 1930 


Chemists Institute Award 
Will Go to W. J. Sparks 


Dr. William J. Sparks, co-inventor ot 
Butyl synthetic rubber, has been selected 
to receive the 1954 Gold Medal of The 

American Institute 
of Chemists. D1 
Sparks, director of 
the Chemical divi 
sion and coordinator 
of I.xploratory Re 
search for Standard 
Oil Development 
Company, ts the 
twenty-sixth —recipi- 
ent of the annual 
award 
The medal will be 
presented to Dr 
Sparks at the Insti- 
tute annual meeting at 
spate Asbury Park, N. J, 
next May. The Institute’s medal award 
committee cited Dr. Sparks as “an emi- 
nent chemist who has striven unceas 
ingly tor the promotion of the science 
of chemistry and the professional ad 
vancement of the chemist.” 

Dr. John C. Warner, president of 
Carnegie Institute of Technology, was 
the 1953 recipient 


Dow Promotes Gillespie 
To Assistant to President 


W. ‘Tyrone Gillespie, an attorney im 
the Legal department of The Dow 
Chemical Company, has been advanced 
to assistant to the president, the second 
such post on the president's staff. He 
will also retain his present duties in the 
Legal department 

Gillespie entered Dow's employ im 
1942. From 1943 to 1946 he served in 
the Military Police Corps. He then en 
vased im law practice until returning 
toy Dow on T1948 


Pan American Starts Work 
On New High Pressure Lab 


Construction of a new high pressure 
research laboratory has started at Pan 
American Refining Corporation, Texas 
City, Texas. The structure is expected 
to be completed within four te five 
nionths 

Chemical reactions under high pres 
sure will be studied in the new build 
ing, which will be located adjacent to 
Van American’s new research labora 
tory. The building, to have an area of 
2000 square feet, will be constructed by 
H. K. Ferguson Company 


Conoco Names Mooney to 
Petrochemical Department 


Richard S. Mooney has been ap 
pomted technical service representative 
tor Contmental Oil Company's Petro 
chenneal department, with headquarters 


mn New York 


Mooney has been a district sales man 
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ANNOUNCING | 


the new 
Type ‘SPE’? 
Coffin turbo pump 


Superbly engineered to keep pace with increasing 
steam pressures, the new type “DE” is a highly effi- 
cient single-stage, high-speed, steam turbine-driven 
centrifugal boiler feed pump. 

At no extra cost, unit is equipped with both a speed- 
limiting governor and a pressure regulator operated 
by a powerful oil relay which prevents over-speeding 
and provides shut-down upon loss of oil 

The unit has varied industrial uses, particularly in 
the oil and chemical fields for boiler feed and other 
services. The pump covers a Volumetric Runge to 
800 GPM, Discharge Pressure to 1000 PSIG, Steam 
Temperatures to 850° F., Exhaust Pres- 
sures to 80 PSIG, and Liquid Tempera- 
tures to 325° F. For special installations 
these ratings can be exceeded 


ey NG ANEW Pump) 


¥ 


Write for the new, 6 page Illustrated “DE” Bulletin PK 154. 


J. S. COFFIN, JR. 


326 South Dean Street Englewood, New Jermnsey 
Coble Addre COFCO 
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Grating by BLAW-KNOX 


where do you need 
steel grating? 


There must be lots of places where you are now using grating floors, 
platforms, walkways, catwalks and stair treads, for example. 

But how about other uses such as some sturdy shelving or a fan 
guard or for covering a dangerous open pit or a light well. Take a 
good look around your plant and you'll probably come up with several 
jobs, including perhaps a new use, as steel grating is adaptable to 
many applications. 

Any time you want some help on a job related to grating, we'll be 
glad to hear from you. 


Only BLAW-KNOX Electroforged' 
Steel Grating and Stair Treads 


—have these five exclusive features: 


rigid one-piece construction—easy to install 
srew all surfaces accessible—easy to paint 
“reesos no sharp corners to clog—self-cleaning 
maximum open area—for light and ventilation 
non-slip twisted crossbar—safe footing 


A short note will bring you a copy of new Bulletin No. 2365-R 
—a dimensional sketch will bring you a quotation, 


BLAW-KNOX COMPANY 
2005 Farmers Bank Building + Pittsburgh 22, Pennsylvania 


BLAW-KNOX EQUIPMENT DIVISION 
GRATING DEPARTMENT 





GRATING APPLICATIONS: floors + platforms + walkways « catwalks « stair 
treads + fan guards + shelving + and many other uses, both outdoors and 
indoors, for versatile steel grating. 


aloh to Do Ite . 


) aver with Great Lakes Carbon Corpo 


ration, Philadelphia, since 1951, and pre- 
viously Was associated tor tour years 
with Scott Paper Company m technical 
positions at Glenn Falls. N.Y... and 
Chester, Pa 


Rowand Honored for 
Contributions to Steam 


William H. Rowand, vice president 
! 


} of The Babeock & Wileox Company 


of New York, has 
been awarded the 
Neweomen Medal, 
which is given for 
achievement in the 
field of steam, The 
medal has been 
viven only three 
times before im. the 
history of the U. S 
branch of The New- 
commen Society. 
Foremost among 
Rowand'’s  contribu- 
tions to steam prog 
Tess, which led to 
Rowand his nomunation for 
the medal, was his invention in 1936 of 
the cyclone steam separator 


Cities Service Elevates 
McMurry and McConnohie 


S. R. MeMurry, manager of Cities 
Service Oil Company's Ponca’ City, 
Okla, refinery, has been transferred to 
the company’s Bartlesville, Okla., head- 
quarters on special assignment. DD. R 
McConnohie, assistant to the general 
superimtendent of refining at Bartles 
ville, assumes MeMurry'’s duties at 
Ponea City. 

First emploved by Cities Service in 
1924, McMurry was transterred to Ponca 
City in 1950, after having served 20 
vears m various operational and super- 
Visory positions in the company’s Fast 
Chicago, Ind., refinery. 

MecConnohie joined Cities Service at 
its East Chicago refinery in 1936 as a 
pressure still operator. He advanced to 
assistant to the general superintendent 
at Bartlesville in 1951 


Carney Succeeds Bagsar in 
Top Sun Metallurgy Post 


Naron Bo Bagsar, chiet metallurgical 
engineer of Sun Ohl Company, has re- 
tired after 22 vears of service. Succeed- 
ing hin is Joseph Ek. Carney, assistant 
chiet metallurgical engineet 

Bagsar jomed Sun in 1932 and has 
served in his present capacity ever since. 

The new chief metallurgical engineer 
jomed the Sun Metallurgical department 
in 1934 ané@ was subsequently named 
chief imspector of the department. He 
Was named assistant chiet metallurgical 
engineer in 1951, 


Blair Elected President 
Of Canadian Bechtel 


Sidney M. Blair, of Toronto, has been 
elected president of Canadian Bechtel, 
Ltd., an affiliate of Bechtel Corporation. 
He has been vice president and a di- 
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What Makes Furfural So Good 
As a Selective Solvent? 


1. SELECTIVITY: Furfural is highly selee- 
tive: it is a polar molecule and gives a 
sharp separation. Its higis specific gray 
ity permits rapid phase separation 

2. EASE OF RECOVERY: furfural ty a 
stable compound and may be read.!s 
recovered from aqueous solution by 


Steam stripping: it may be recovered 


29 
FURFURAL FACTS FOR THE 
REFINING ENGINEER 


from non-aqueous solutions either by 
flash vaporization, straight distillation, 
steam stripping, or extraction with 
water. 

3. STABILITY: Under the conditions 
encountered in refining, furfural has a 
high degree of stability, as shown by 
the low solvent losses in operating 
plants around the world. 

4. STORAGE: It is not necessary to use 
special handling precautions for cold 
weather operation since furfural has a 


freezing point of 34 b. which ts well 
below temperatures normally encoun- 
tered. Generally, furfural is stored and 
handled tn steel tanks and lines. 


5S. SAFETY: Furfural has a safety record 
extending over 30 years of industrial 
use. It has a high flash point ¢1S0- 
1600 &.), and a vapor pressure of 8 mim, 
Hig at I9.9 C, 

6. COST: F-urfural is low in price, and 
with high recovery, overall solvent costs 
ure attractively low. 

7. AVAILABILITY: I arge quantities of 
furfural are produced the year around 
at three plants from raw materials 


which are replaceable yearly 


If sou would like to know more about the properties of furfural, write for our Bulletin 203 “Physical Data on Furfural.” 


Qo 


CHEMICALS 


340C The Merchandise Mart, Chicago 54, Illinois 
Room 540C, 120 Wall St., New York 5, N. Y. 
Room 440C, P. O. Box 4376, Portiand 8, Oregon 
In the United Kingdom: Imperial Chemical Industries Ltd., Billingham, England 
in Evrope: Quaker Oats-Groanproducten N. V., Rotterdam, The Netherlands; Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France 
In Australia: Swift & Company, Pty., Ltd., Sydney @ In Japan: F. Kanematsy & Company Ltd., Tokyo 
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more and more refineries......... 


find KEY-KAST fittings and flanges 
right for their alloy piping needs! 


a few 
Key-KASsT users: 

Gulf Oil Corporation 
Union Oil Company of California 
Phillips Petroleum Company 
Sun Oil Company 
Atlantic Refining Company 
The British American Oil Co., Ltd. 


How DO THESE ADVANTAGES 


FIT YOUR ALLOY PIPING NEEDS? 


Greater wall thickness throughout—for increased struc- 
tural strength. 


Extra thickness in critical areas—for greater allowance 
against corrosion and erosion. 


Controlled quality ... through rigid metallurgical con- 
trol . 


Key-Kast alloy welding fittings and flanges are available 
@ Low unit cost... plus prompt deliveries. 
in low and intermediate alloys and various stainless steels. 


@ A.S.M.E., A.S.1.M., A.S.A. code. 


Write for complete information and prices. 


Since 1916...manufacturers and developers of 
products for high temperatures and pressures 


P. O. BOX 494-E EAST ST. LOUIS, ILLINOIS 


DISTRICT OFFICES, NEW YORK © CLEVELAND 
HICAGO © TULSA © HOUSTON ¢ LOS ANGELES 
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rector of Canadian Bechtel and has been | 
associated with Bechtel in Toronte | 
since 1949 


Three Get New Posts at 
Standard Oil Development 


Carl O. Tongberg has been appointed 
coordinator of research and develop 





McNab 


ment on products at 
Standard Oil Devel 
opment Company, 
central research and 
engineering = affiliate 
of Standard Qj] 
Company (New 
Jersey). Tongberg 
was previously «hi 
rector of the Re 
search division of | 
Standard’s 
Laboratories, at the | 
Esso Research Cen- | 
ter at Linden, N. J } 
He will now be re- | 
sponsible for the 
company's activities on research and 
development on petroleum products 

In promotions in the administrative 
staff of the Research division, made at 
the same time, Charles L.. Fleming, Jr, 
formerly associate director, has become 
director of the division, and John G 
McNab, formerly assistant director, has 
become associate director 


Humble Makes Additions 
To Baytown Refinery Staff 


lhe following staff additions have 
been announced by Humble Oil & Re 
fining Company's Baytown, Texas, re 
finery: J. J. Cunningham, B.S. degree 
im civil enginecring, Georgia Institute of 
Pechnology, and J ‘I Huffaker, B.S 
dexree m= civil engineerig, University 
of Tennessee, to Design department, 
bneineering division; Fo W. Lampe, 
Phil) degree m= chemistry, Columtna 
University, to Research & Develop 
ment division; and Buford 1) Smith, 
Ph.D. degree ino chemical engineering, 
University of Michivan, and Wayne F 
Stevens, Ph.D). degree in 
vineering, University ot Utah. te Pech 

al Service division 


Fleming 





kssou 





Tongberg 





f 
chenite gi en 


Fluor Retains Sherwood 


As Research Consultant 
lhomas K 


hemical engineermy at Massachusetts 
Institute of Technology, has been re 
tamed by The Fluor Corporation, Ltd 
f§ Los Anyele Ss, as a consultant te its 


Sherwood, protessor ool 


ebruary, 1954 





SPARKLER 


HORIZONTAL PLATE 
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Noted for 
High Quality, 
Consistently 


Uniform, 
Fine Sharp 
Filtration of 
Petroleum 
Products.... 


Many times Sparkler filters have been chosen by experienced filtration engineers in 
the petroleum held because of these specific features of superiority 

Sparkler filters deliver unusually high flow rates due to the horizontal plate con- 
struction that requires only a very thin precoat to produce fine sharp filtration right 
from the start. Less pressure is required with a thin precoat resulting in a filter cake 
of less density and high flow capacity. Intermittent operation or variation in pressures 
will not disturb the stability of the filter cake 

Any grade of filter paper, cloth, or screens, and any filter aid can be used with 
maximum efficiency because no pressure is required to hold the filter cake on the plate 

Frequently Sparkler filters are used in the petroleum industry with various grades 
of paper only without filter aid to perform a specific job that would be difficult or 
impossible with some other types of filters such as the removal of water from diesel 
lube oil or transformer oil. 
A few typical applications of Sparkler Filters to the Petroleum and petro-chemical 
industries for the filtration of: 

Canned lubricating oil 

Methy!l-Ethyl!-ketone 

Polyisobutane 

Chlorinated hydro-carbons (carbon tet) 

Aviation gasoline 

Jet engine fuel 

Hydraulic oil 

Gas engine & diesel lubricating oil 

(both continuous recirculation on 
the engine and batch-wise) 

Sparkler horizontal plate filters are available in capacities from 40 to 30,000 G.P.H 
depending on type of product filtered. Can be supplied in carbon steel, stainless steel, 
—_ ~ or monel, bronze, Hastelloy and Inconel. Rubber lined, brine or steam 
jacketed. 


Diesel fuel oil 

Cooling tower water 

Plant effluent water (to obviate 
stream and lake pollution) 

Removal of Raney nickel from alcohol 
streams 

Insecticides 

Caustics & acids 

Cottrell precipitator insulating oil 
(carbon black plants) 


Sparkler representatives for personal engineering service are located in Dallas, Houston 
San Francisco, and other principal cities. Western Branch, Los Angeles, California 


Write Mr. Eric Anderson for your 
nearest Sparkler service 
representative. 





MANUFACTURING COMPANY 
MUNDELEIN, ILL. 


Sparkler International, itd. Prinsengracht 876 Amsterdem, Holland 


INDUSTRIAL Fi ) QUARTER OF A CENTURY 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 


Type R2R Process Pump 


Type R2R ‘Process Pump led 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without dis- 
connecting the suction and discharge pip- 
ing. By first removing the spacer from the 
spacer type coupling, and unbolting the 
casing from the cradle the entire cradle 
and complete rotating element can be re- 
moved without disturbing the suction and 
discharge piping 


OPERATING RANGE: Type K2R. Heavy 
duty, process pumps are available in 
eighteen different sizes, enabling our enxi- 
neers to furnish unite specially designed! 
and construcied for the particular work 
to be performed. 

Capacities: 60 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


Close Coupled Centrifugal Pump 


4043 AA 


Pedestal Mounted Centrifuxal 
Pump 


Double Pedestal Hearing Centrif- 
ugal Pump 


Horizontal, Single Style, Double 

Acting. Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquida 


Horizontal, Duplez, Double Acting, 
Side Pot, Piston Type, Oll1 Bath 
Power Pump 


3556 


Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 


ESTABLISHED 1869 


0 


} DEAN BROTHERS PUMPS /NC. 


/NOIANAPOLIS /ND. 


J27 W Tenn Sr 7 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 


Representatives in Principal Cities 








What's Happening... 


Research and Development division 
Sherwood, a director of Arthur ID 
Little, Inc. is also a consultant for 
other companies in the petroleum and 
chemical fields. In his capacity with 
Fluor he will consult) on longrange 
research planning and advise in the 
prosecution ot current pragects 


Jersey Standard Assigns 
Fisher to Post in London 


Harold W. Fisher, coordinator of the 
world-wide refining activities of Stand- 


Fisher Burks 


ard Oil Company (Indiana) since 1950, 
has been appointed shareholder's repre 
sentative for affiliates of the company in 
the United Kingdom, At the same time 
he was named chairman of the com- 
pany’s kuropean Coordination Commit- 
tee, with headquarters in London, In 
advancing, Fisher succeeds Howard W. 
Page, whe became a director January 1 

Suceceding Fisher as coordinator of 
Jersey's refining activities is Dr. Harry 
G. Burks, Jr. Esso Standard Oil Com- 
pany executive vice president Burks is 
also a director of Standard Oil Develop- 
ment Company 

In addition to Fisher's appomtment, 
Jersey appointed Paul J. Anderson dep- 
utv shareholder's representative for its 
United Kingdom affiliates, and D. FE 
Stines, vice chairman ot the European 
Coordination Committee. \nderson has 
been the company’s representative on 
the board of Iraq Petroleum Company 
and affiliates, while Stine has been its 
economics representative on the Euro 
pean Coordination Committee since 
lanuary, 1953. 


Hyde Made Refining Head 
Of Tide Water Associated 


Herschel Y. Hyde, vice president in 
charge of manufacturing for the West- 
ern division of ‘Tide Water Associated 
Oi) Company, has been assigned the re- 
sponsibility of planning and developing 
programs of the refining activities of 
all divisions of the company 

Hyde has been in the service of Tide 
Water Associated for 26 vears, com- 
mencing as a research chemist in the 
company's refinery at Avon, Calif. Since 
1946 he has served as vice president in 
charge of manufacturing, Western divi- 
sion 


Sohio Starts Work on 
Large Storage Caverns 


Mining techniques are beme used to 
create a series oft large caverns 455 feet 
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What's Happening... 


underground at the Lima, Olio, refiin- 
ery of The Standard Onl Company 
(Ohio) for the storage of 60,000 barrels 
of liquid propane and butane 


Eugene Houdry Presented 
John Scott Medal Award 


Dr. kueene J. Houdry, famed inter 
nationally tor his work in the develop 
ment of the catalytic 

eracking of petre 

leum, was last month 


LaSses 


awarded the John | 


Medal Award 
Board of City 
Mhiladel- 


Scott 
of the 
Trusts ot 
phia 
The award ts made 
to ““ingemous men 
and women 
make useful mven 
tions,” as prescribed 
hy John Scott, a 
chemist of IKkdin 
burgh, Scotland, who 
Houdry established the award 
in I816. It presently consists of $1000 
and a copper medal and scroll 
Dr. Houdry, who retired as president 
ot Houdry Process Corporation in 1948, 
did his pioneering work on catalytic 
cracking during the twenties 


Ohio Oil Advances Two 
At Robinson Refinery 


H. bk. Handy, a 30-year veteran with 
The Ohio OU] Company, has been ap 
pomted to the newly established post of 
manager of the company's Robinson, 
Il. refinery Hle is succeeded as re 
finery superintendent, a post he 
held tor the past seven years, by D. 1. 
Winsett, refinery superimtend 
ent 

Most of Handy's with Ohio 
Was spent at the Robinson refinery. He 
began with the company 
in the Production department at) Mar- 
shall, HL, moving to Robinson im 1926 
as a refinery engineer. He advanced to 
refinery superintendent in 1947 

Winsett a chemist at Transeon 
tinental Oul Company's Del Rio, Texas, 
refinery when Olio Oil purchased the 
Pranscontinental in 1930 


m France 


has 
assistant 
careci 
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assets of 


Opposing Groups Form 
On Tricresyl Phosphate 


Round one 
long drawn-out 


in What promises to be a 
verbal tight over the 
merits of gasoline additives of the tri 
cresyl phospliate tvpe, such as Shell Oj 
Company's TCR, was held last month 
at a meetmy of the Soctety of Autome 
tive Engineers. (See Who's Meeting, 
this issue.) 

With Standard Oil Development Com 
pany attacking and Shell detending, the 
SAE skumish provided the opportunity 
tor opposing factions to air views which 
very likely been developing for 
some time The SAK encounter was 
over alter it started but chances 
are that it will be followed by a great 
many more 

On one side of the 
Shell and other refining and marketing 
compames using TCP under Shell li 
tevether with refiners and moar 


have 


Soon 


controversy are 


cense, 
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it pays to consider Whitlock 
Standard Exchangers FIRST. You 
can make important savings with 
standard designs: 


oO You save time — “prints for ap- 
proval” are immediately available 
for your Engineering Department to 
use in planning piping and other 
layouts. 


(2) You save engineering costs — yet 
you obtain individual engineering 
attention to assure that the standard 
design selected is best fitted to your 
particular needs. 


3] You save delivery time — units 
are manufactured from stocked 
materials and subassemblies. Many 
completed units are also maintained 
in stock. 


4) You save on downtime — dupli- 
cate parts are readily available to 
answer emergency requirements and 
to reduce downtime. 


5] You save on first cost — quantity- 
produced subassemblies and quan- 
tity-purchased materials reflect size- 
able cost savings: our published 
price list is tempered by actual pro- 
duction experience. Consult this list 
and see how Whitlock Standard 
Exchangers can save you money. 


Whitlock is ready to help you — 
send for new bulletin describing the 
complete line of Whitlock Standard 
Exchangers and outlining dimen- 
sions, capacities, and types of serv- 
ices. The Whitlock Manufacturing 
Co.,75 South St., Hartford 10, Conn. 


RIF INER 
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What's Happening. .« - 


keters who have come out with their 
own tricresyl phosphate tvpes of addi 
tives. On the other side are sso Stand- 
ard Oil Company and other companies 
who are relying on higher octane gaso- 
line without such an additive to cure 
the motor ills for which TCP and its 
associated additives were prescribed 


1953 Engineering Award 
Given to Alexis Voorhies 


Alexis Voorhies, Jr., director of the 
Esso Laboratories, Baton Rouge, La., is 
the recipient of the 
Louisiana Engineer - 
ing Society's Tech- 
nological Achieve- 
ment Award for 
1953 
‘The award is made 
annually to an engi- 
neer in the state for 
distinguished tech- 
nological advance- 
ments or discoveries 
that contribute to 
the field of engineer- 
ing. Voorhies was 
selected for the 
Voorhies honor for “his con- 
tinued interest in and contribution to 
the application of the fluidized tech 
nique for solids handling and his inter- 
est in the problems and development of 
technical emploves.” 


Stone & Webster Veteran 
Retires; Two Appointed 


Charles A. Bigelow, San Francisco, 
vice president and director of Stone & 
Webster Engineering Corporation, after 
22 years as West Coast district manager 
and more than 45 years with the S & W 
organization, has retired. N. M. Floyd 
has assumed the management of the 
company’s San Francisco office and 
W. L.. Sheets at the same time became 
the manager of the Los Angeles office 

Sheets has also been named general 
superimtendent of the Western Area for 
Stone & Webster 


Felt to Retire March 1 


Twenty-five years to the day after he 
joined Warren Petroleum Corporation, 
Howard FE. Felt, vice president of the 
corporation in charge of its LPG) Market 
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ing division, will retire 

In order to facilitate changes in the 
Warren organization which will result 
from his retirement, Felt first submit 
ted his resignation effective January. He 
will now remain a director of the com- 
pany and will remain active in the man 
agement of the division until March 1 
Phereafter he will be available for con 
sultation and special assignment duties 


Through 
rotors producing an air screw effect, air is taken in and 


Blowers are designed to give dependable 
New York 


G. L. Brennan, manager of the LP 
Gas division for the past 12 years, has 
been elected vice president of the divi 
sion to succeed Felt 


standard motors. 
370 Lexington Avenue 


flow, positive pressure unit for handling gas or air under 
New York 17, 


Compactly designed, the Standardaire Blower is an axial 
pressure or vacuum. Employing an exclusive principle of 
compressing air on a modified adiabatic cycle with lower 
mean internal pressure, the Standardaire Blower permits 
the greatest output per pound of weight ever achieved in 
this type of blower. With its wide range of pressures, it is 
essentially a high-speed unit which permits direct drive 
discharged smoothly from pockets which form between 
the rotors, resulting in compression that is gradual and 


BLOWER-STOKER DIVISION 


free from shock. 


by 


Promoted to manager of the division 
succeeding Brennan, was Fred SS 
Schwend, assistant manager of supplies 
K. T. White, for several years head of 
the division's district office at Houston, 


trouble-free performance ona wide variety of refinery jobs. 


woe laleh lash lias 
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rea ne 
wand Without Die Cost 


Being entirely unassociated with any metal producer, PSC 
regularly fabricates the complete list of ferrous and non-ferrous 
metals and alloys normally available today. At PSC you can order 
processing equipment in the one particular metal which best meets 
your specific heat and corrosion requirements. Service records of 
fractionating towers, for instance, show that this PSC advantage 
repeatedly results in better life cost ratios of bubble caps. 
Quotations on alternate metals are always available at PSC. 


With dies on hand for about 300 standard styles 


of bubble caps and risers, PSC is in a position not Prose ie 
only to save many customers the cost of dies but also PSC, 





¢ ALUMINUM ~- STAINLESS STEEL, any 
¢ BRASS chrome-nickel or 
¢ COPPER straight chrome type 
¢ NICKEL ¢ STEEL, carbon 


to save them design and delivery time. PSC 
bubble caps are furnished for all methods of 
tray assembly. Special caps furnished to order. 
Send blue prints or write as to your needs. You 
will find, we believe, the largest compilation 
of engineering data on bubble caps and 
risers in PSC 

catalog 52. 


Sead for 
Process 
Equipment 
CATALOG | % 
52 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES /?; 
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What's Happening... 


has been made sales manager of 


divistor 


Bid for Surplus Plant 
Omits Synthetics Unit 


American Cyanamid Company's offer 
for six years the anhydrous am 
mona plant which is on the same tract 
as the synthetic liquid fuels demonstra 
tion plant at Louisiana, Mo., has been 
approved, American Cyanamid's lease 
mclided an option to purchase the in 
stallation during the first three years 
The lease, however, does not cover 
either the synthetics fuel plant or land 
on which it stands, leaving disposal of 
the facilities still snuch up in the air 


to lease 


bal 
wn 


ss . 


Ad 


fe. 


REALIZE AZREASED =” 
GASOLINE YIELD 
FROM THE SAME 


AMQUNT OF CRUDE 


Texaco Appoints Dawson 
Manager of Purchasing 


Frank M. Dawson, who 
with The Texas Company 
ated companies for the past 
has been named manayer of 
Purchasing department 

Dawson joined The Texas Company 
in 1928 and, 1946, has been vice 
president and later executive vice presi 
dent and director of Carthage-Hydro- 
col, Ine. 

tice began his service with Texaco as 
a chemist at the Port Arthur, Texas, 
Works in 1928 In 1942, he became 
superintendent of the refinery of an 
associated company in Buenos Aires, 
Argentina. Three years later he was 
named superintendent of the Lawrence- 


ville, IL, Works 


been 
assoct- 
years, 
lexaco’s 


has 


and 
a5 


since 


on" 


22 


Treco Design for a “Continuous Fluid Coking Unit" 


FLUID COKING 


Increased gasoline yield from the same amount of crude, 
with more profits to the refiner, is but one result of 
“Continuous Fluid Coking”; a new process for coking 
heavy residual fuels developed by Standard Oil Develop- 
ment Company and offered to you by TRECO. 


TRECO 


is approved by Standard Oil 


Development 


Company to engineer and construct “Continuous Fluid 


Coking” 


units. 


wire or 


Telephone, 


write for complete information on how 


this valuable new process can fit into 


your operations. 
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Shell Chemical Forms 
New Ammonia Division 


\ new Ammonia division has been 
established by Shell Chemical Company 


Roberts Monkhouse 


to handle the manufacture, distribution 
and sale of the chemical. Headquarters 
of the new division are at San Fran- 
cisco, Calif. Its formation follows the 
recent opening of the new Shell Chemi- 
cal ammonia plant at Ventura, Calif 

G. R. Monkhouse, vice president of 
Shell Chemical, has been appointed head 
of the division. L. M. Roberts, general 
manager of manufacturing in the com- 
pany’s New York headquarters, has be- 
come the new = division’s operations 
manager in charge of manufacturing, 
distribution and marketing engineering 
Roberts will also have direct charge of 
the company’s two ammonia plants, the 
pioneer Pittsburg, Calif., plant and the 
Ventura plant. V. C. Irvine has been 
designated sales manager of the Am 
monia division. 

In addition to their new duties, Monk 
house and Irvine will continue as man 
ager and sales manager, respectively, 
of Shell Chemical’s Western division 


| 


| CHEMICALS WANTED 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
las one or more, even if only one 
“ram quantities, please inform the 
Registry. 

Barium persulfate 

3,3,3-Trifluoropropene 

3,3,3-Tritodopropene 

Cyclobutanone 

Cyclopentyl amine 

3-Methylquinoline 

1,7-Dichloronaphthalene 

Dihydroquercetin 

Phenylaluminum dichloride 

b.picyanohydrin 

para-Quinquephenyl 
3-Cyanopyrene 

Retene 

Pyrimidine 

Tetrahydrophenanthrene 

1,3,5-Trimethylolbenzene 

$-Chloro-l-butanol 

Diethyl sulfone 


Bradstreet, Miller Join 
American Development 


American Development Corporation, 
New York, has added Raymond B 
Bradstreet and Ralph Miller to its staff 
Bradstreet, recenthy of Bradstreet Labw- 


ratories, Inc., and for many vears with 


Vol 
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“We had to make certain about desalting— 





So we called Howe-Baker “ 


Refiners throughout the world consult Howe-Baker 
about emulsion problems. In fact, on 3 continents 
more than 1,000,000 barrels of crude oil per day 
are being treated by custom built electrostatic units 
designed by Howe-Baker. Call us for a detailed dis- 


cussion of your particular requirements. 


SPECIALISTS IN PETROLEUM EMULSIONS 


THE HOWE 
BAKER CORP. 


ESPERSON BUILDING * HOUSTON 2, TEXAS 





Tne NEW dinbrose Gasoline laut 


at Blackwell, Oklahoma Processes Gas From the Cross 


Country Pipe Line of Cities Service Gas Company 


Through the operation of this plant, designed to 

produce daily over 4500 barrels of fractionated liquid products 

from pipe line gas, another completely satisfied plant owner, 

CITIES-BLACKWELL CORPORATION, is added to the long 

list of oil and gas companies entrusting such multi-million 

dollar projects to HUDSON, experienced in 20 years 

The HUDSON ergenisetion, of designing and building gas processing plants. 

quelified by years of ox- 
perience in the succeseful 


design, construction and 


operation of mejer oil and ° 
get processing plants, offers 
projects in any pert ef the 


— ENGINEERING CORPORATION 


FAIRVIEW STATION * HOUSTON, TEXAS 





|What's Happening. «- IMI NOW-A SHAFT SEAL 


Standard Oil Company New Jersey) THAT WITHSTANDS 


affiliates, will serve as technologist. Mil 

ler, who for many vears has been with , ‘ 

tl Ch cal Ie datio as d ‘cto ot ANY CHEMICA D d 
rr emica undation as director ® ———-.... esigne 


research, will devote his time to research 


and development work in the petroleum , WITH * 


ined chemueal fields 


Constructors Association ; T =z - i © ag 
Elects Officers for 1954 | | 


John FL. O'Connell, view president of 
Bechtel Corporation, has been elected 
president of the National Constructors 
Association 

J. H. Sharpe, construction manager 
for Arthur G. MeKee & Company was | 
elected vice president at the associa- 
tion’s annual meeting held recently im 
New York 

Other members of the executive com 
mittee include: Eo Ro. MeGonnigle, The 
Mo OW. Kelloge Company; C. C. Whit 
telsev, Ford, Racon & Davis Construc 
tion Corporation; T. C. Williams, Stone 
& Webster Engineering Corporation; | 
W. Ro Wood, The Girdler Company; 
ued | ( Revnolds, CF. Braun & 
( connnpanns 

Other chairmen elected for 1954 were 
I’ S. Klick, Ir, Foster Wheeler Cort 
poration, chairman of the Labor Com- | 
thhittec: I; () Veldell, lord, Bacon & 
Davis, co-chairman; F. Ro Stevens, Stone | 


& Webster, co-chairman; J J Kelly, 


Kellogg, chairman of the Satety Com 6“ 
, - ; 9¢ 
mittee; H. BO Christman, The Fluor 
Corporation, Lad. chairman of the For 
ern Committee; and I: Ip Hoekstra, TYPE g 


The Ho KK. Ferguson Company, Ine. 


chairman oof the Puoble Affairs Com a 


Prevents 
Conoco Adds Tung and Gant This revolutionary seal was developed by Crane 
To Development-Research peaeree OF: 


Shao | Pune and Preston L.. Gant 
have jommed Continental Oil Company's 


Packing Company after two years research and 
\V EXPENSIVE field testing—expressly for use with hard-to- 

CHEMICALS , , , 
handle chemicals. Its flexible wedge ring and 


Development and Research department , ; 
staff in Ponea City, Okla INFLAMMABLE sealing ring are molded from the remarkable new 
LIQUIDS 


Pong, born m Chekiane, China, has 

nipleted studies for huis doetor’s ce 
ree in chemical engineering from the TOXIC known corrosive or solvent service. 
Massachusetts Institute of Technology GASES 
He was tormerly a chemist with a John Crane engineers thus put the uni r i 
paper mull in Shanghar and later super CORROSIVE ° P ee eee 
mtendent of a paper ane pulp moll an ‘Gleleiie.) 
oortiesa 

Gaant has been assecrated wath the 
Mavecobar Mud Companys, Plousten, 
1052 way to handle corrosive liquids and gases that 


never before could be effectively controlled by 


plastic, Teflon, which is not affected under any 


ties of Teflon—high heat resistance, extremely 


low friction and chemical inertness —to practical 


SOLVENTS , 
use in the Type 9 Seal. Result: a new, efficient 


sities 


Other John Crane Teflon 
Mares Leaves Monsanto Products include expansion conventional, flexible-type mechanical seals. It can 


4 joints, C-V Rings, packings and o 
After 25-Year Service quia. itm, sus Gated @ be employed at temperatures up to 500°F. 


machined to your particular re- 
quirements. 


The Type 9 Seal gives consistently dependable 


Josep R Mares, vice president ol 
Monsanto Chemical Company since 
1949 has left that company after 25 
vears of a vice. His plans are not defi centrifugal pumps, turbines, speed reducers, posi- 
nite vet, ares said, but he is consider . . P 
Wie eneakine mm consulting chemin al and tive displacement pumps and agitators 
cheimeecring practice inp Houston Write today for new booklet describing the “John Crane” Type 9 Shaft Seal— 

For the past seven vears Mares has CRANE PACKING COMPANY, 1820 Cuyler Ave., Chicago 13, Illinois 
been veneral manager of Monsante’s 
Pexas division m ‘Texas Citv, Texas *DuPont's trademark for tetrafluoroethylene resin 


service on all rotating shaft applications, such as 


Busine eth the Plastic Gein WS CRANE PACKING COMPANY 


Springfield, Mass... Mares had been 
scheduled to head a new division 
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Your interest in REFINER 


makes this a logical place to tell you about . . . 
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Where you require a highly effective, plastic insulation to be applied 
easily and economically ... B-H No. 1 CEMENT is your answer. 
It is particularly adaptable for insulating ducts, breechings, valves 
and piping not suited to molded types of insulation. Effective up to 
1800°F., B-H No. 1 has exceptionally low thermal conductivity. 
It also provides an economical advantage in its reclaimability where 
temperatures have not exceeded 1200°F. It can be remixed with 
water and used again without loss of efficiency. And a rust inhibitor 
prevents corrosion of steel surfaces covered by B-H No. 1 CEMENT. 
For more complete information, get in touch with B-H Engineered 
Insulation Service—and send the coupon below. 


Baldwin-Hill 


Clip on signed letterhead and mail 


TEAR 
ee a ee ee 


oOuT 
UY waLDWin-iLt COMPANY, 702 Breunig Ave., Trenton 2, N. J. 


Aw Please send complete information on 


Ne. 1 INSULATING CEMENT... All purpose, rust-inhibiting, plastic cement 
I [) MONO.-B8LOCK... Rigid, felted rockwool! block —for high and low temperoture use 


POWERHOUSE CEMENT... High adhesion, rockwool, insulating-finishing cement 


§ () BLANKETS... Metol reinforced, flexible, felted, rockwool insulation 
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Meet Our Authors... 


Continued from Page 164 
different assignments. Among them 
equilibrium studies on crude oil and dis 
tillates, hydrofluoric acid alkylation re 
search and the de velopment of low 
temperature fractional distillation tech 
niques 


Dinneen Works With 
Shale Oil Composition 


G. U. Dinneen, “Shale ©il—What Is 
ne. page 113 

Since 1950 this Bureau of Mines chem- 
ist has been a leader of a unit concerned 
with the composition of shale oil and 
distillates from it. His work at the Bu- 
reau's Petroleum and Oil-Shale Experi 
ment Station, Laramie, Wyo., has in 
volved both detailed characterization 
studies and development of suitable an- 
alytical techniques. Dinneen’s principal 
outside technical activity during that 
time has been in the Wyoming Section 
| ACS, of which le has been ehamrmiat 


Walter Educated at 


Four Different Schools 


John T. Walter, “Statistical (Quality 
Control,” page 149 

\ native of Pennsyvivama, John Wal 
ter was educated at Drexel Institute ot 
Fechnology, Columbia Universitv, New 
York University and the University of 
Pittsburch. \ management consultant, 
Dr. Walter has been on the faculty of 
the School of Business Admimistration, 
University of Pittsburgh, sinee 1047, He 
recently returned to the school after 
completing a ome vear assignment with 
bosseo Stamelard Oh} Ceomapeans 


Fletcher's Work Leads 


Concern Into New Field 


George R. Fletcher, “Gias Jet Com 
pressors,” page 107. 

Several vears after recenimmye a 
degree ino chemical engineering trom 
New York University, George R 
Fletcher jomed Worthing Corporation 
as designer of steam condensers. His 
work m the desiun of steam jet ejyectors 
and research on the use ot high-pres 
sure natural gas and propane, begun in 
1946, has resulted in Worthington’s entry 
into this field 


B.S 


Browning Shows Profit 
In Chemical Cleaning 


J. T. Browning, “How Chemical 
Cleanme Makes Money.” pave 141 
This area engineer for Dawell [new 
porated, Chicago, was born at Verona, 
Mo. and received lis BOS. degree trom 
Central State College, Fdmond, Okla 
Before joming Dowell be was assect 
ated with Petrolite Corporation, and 
Skelly Onl Company 
RBrownme youned Dowell om 1044 at 
Salem, UT isommedustrial engmecr, ad 
Vancing te station manager at Chicage 
Hemhts that same vear. In 1940 he be 
came development engmeer at Chicaue 
and was promoted te area engimeer 
1s? 
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Here’s how a Bavslamn: 


can cut your Lifting and 
oe Jobs in ’54! 


A Schield Bantam is the most oiuints answer to your problems! 


Give your operating budget a break! 
Your Bantam, Crawler or truck- 
mounted, has no seasonal slow-ups.. . 
goes anywhere to do a wide variety 
of lifting and digging jobs . . . then 
handles these jobs foster . . . at less 
cost. 


Here's What You Get! 


When you invest in a Bantam, you get 
rugged, simple design. It's a machine 
that averages less than $100 a yeor 
for parts and maintenance (truck 
mounted). It's a low cost machine with 
these features normally found ONLY 
on larger, more expensive rigs: 10,000 
Ib. (Crawler) or 12,000 Ib. (Truck 
Mounted) lifting capacities; Full circle 
swing for tight qvarter operation, 


Standard equipped with Power Boom 
Hoist; An all-purpose rig that will dig 
100’ of 5’ ditch per hour (with a 
maximum digging depth of 16’): Quick 
to reach, fast acting, easy-to-maintain 
mechanical controls; Complete versa- 
tility with 9 fast-change front-end at- 
tachments allowing quick adaptation 
to jobs needing a back hoe, crane, 
clamshell, backfiller, dragline, shovel, 
magnet, grapple or pile driver. ONE 
Bantam does all these jobs . . . saving 
your equipment budget. 


NOW is the time to see these rigs 
ON YOUR JOBS! A free demonstra- 
tion is yours for the asking . . . without 
obligation. See for yourself how the 
Bantam can do your jobs cheaper . . . 


faster. Write today! 





iA 


does all kinds of lifting jobs. 
Versatile Bantam moves from siding 
to siding at truck speeds, keeping 
crew tie-ups to a minimum . . . works 
in all kinds of weather with ease. 
Eliminates extra men and machines 


on scattered jobs. 


Crawler Zaniam . . stays on 


the job in all kinds of weather 
. is ideal for trenching or repair 
where poor underfoot conditions call 
for low ground bearing pressures. 
(As low as 2% psi with 32” pads) 


DOES ALL THESE 00g 
FASTER... . CHEAPERI | 


% Unloading pipe at 
scattered sidings. 


% Reloading pipe for haul to 
spread. 
% Digging bell holes. 
% Excavating for leak repairs. |. 
* Spotting fittings accurately. 
Cleaning out sides. 
% Uncovering line sections 
for inspections. 
* Backfilling trench. 


GY, SCHIELD 


COMPANY « 285 PARK ST, WAVERLY, (OWA, USA 
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Here’s the mailing card key to get more 


information on Advertised Products 


SAVE TIME... 


a 


(Al) the Aw Preheater Corp 

(A2) Ai Reduction Magnolia Co 
(A3) Airetool Manufacturing Co 

(A4) Allis-Chalmers Manufacturing Co 
(AS) Allis-Chalmers Manufactur'we Co 
(A6) Aluminum Company of Anwrica 
(A7) American Brass Co 

(AB) American Cyanamid Co 

(A9) American District Steam Co 
(AIO) American Locomotive Co 

(Bl) American Sand-Banum Co 

(B2) Appleton Electr Co 

(BS) Atha Powder Co 


(B4) The Balkork & Wileoxs Co 
(BS) Badeer Manulacturing Co 
(86) Bailey Meter Co 

(B7) Baldwin-thill Co 

(BB) ‘The | KB. Beaird Co 

(B9) The KB. Keand Co 

(BIO) Beaumont Forging Co 

(C1) Bethlehem Steel Co 

(C2) Black, Sivatls & Bryson, Ine 
(C3) Blaw-Kaes Co 

(CA) Boones Forge & Tool Works 
(C5) Bridueport Brass Co 

(C6) The Bristel Co 

(C7) Brown & Reet, Tne 

(CB) Buell Pawieerine Co 


c 


(C9) Catalytu Construction Co 
(C10) Catawissa Valve & Fittings Co 
(D1) Central Scientitn Co 

(12) The Chapman Valve Manufacturing Co 
(13) Chase Brass & Copper Co 
(D4) Chemical Construction Corp 
(DS) Chicago-Wileosx Mile Co 

(D6) Clark Bros, Co 

(D7) Cleton Led 

(DA) The J. S. Cotfim, Ir. Co 

(D9) Conotiow Corp 

(DIO) The Cooper I. omer Comp 
(FI) Corning Glaw Works 

(B2) Crane Company 

(B53) Crane Packing Co 

(PA) Croll-Reynolds Co 

(E5) Crowse-Hinds Co 


(66) Dean Brothers Pumps Ine 

(B7) De Laval Steam Turbine Co 

(PB) Dempster Brothers } 
(F9) John Dollinwer, Jr. Tne 29% 
(BIO) Dowell Tncorporated 21% 
(FI) Drave Corp aw 
(F2) EB. 1. du Pout de Nemours & Co. Lasert tt-65 
(F9) EB. 1. du Pont de Nemours & Co mm 
(F4) The Durales Co "My 


(PS) Eastman Chenneal Products, Ine 
(F6) EBlectro-Snap Switch & Mfg. Co 
(F7) Elhott Company 

(PR) Eajyay Compans ine 


, 


(P9) Farte Lowmeetine Corp 
(FIO) Fenwal tne 

(G1) Fisher Governor Co 
(G2) Flexomes Corp 

(G3) The Fluor Corp 

(GA) Foster Engmecting Co 
(G5) Foster Wheeler Corp 
(G6) The Foshore Co 


G 

(G7) General \merean Transportation Corp ai 
(G8) General Eheetrw Co OB-O4 
(G9) The Girdler Company tn] 
(G10) Claud 8S. Gordon Co 22h 
Craver Tank & Mig. Co 1 Cover 

vel Companys Ww 

Vublishing Co Zu 

Ciull States Asphalt Co 224 
(HS) Ganmte Concrete & Construction Co lh 


H 
(H6) Hartzell Propeller Fan Co lta) 
(H7) The Howe-Baker Corp Opp. 1% 
(HB) Hudson Enuineeting Corp Opp mt 
' 


(H9) Ineersell-Rand Co 
(HIO) The later national Nickel Co 


1% 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired. 


IT’S FAST, CONVENIENT, CERTAIN 


4 
(Jt) the € O) Jelitt Mite. Corp 
(J2) Jet-Lube. Ine 
(33) Jones & Laughlin Steel Corp 
Supply Division 


(J4) Reashes & Matton Co 
(J5) Wm. Kenyon & Sons. Lid 
(JO) the Rey Co 
(37) Kilbourn Engineering Co 
(J8) Kinney Mie. Division 

The New York Aue Brake Co 
(J9) Reoppers Co 


t 
(JO) Layne & Bowler, Ine 
(KE) Warner Lewns Co 
(K2) Lubbock Machine & Supply Co 
(KS) Lukens Steel Co 
(K4) The Lamm Co 
(KS) the Lamm Co 


Lo) 
(K7) Manning. Maywell & Moore Tne 
(KB) Mason-Neilan Kegulater Co 
(K9) The Master Electric Co 
(Ki) A. VY. MeDonald Miu. Co 
(L.0) Arthu G. MeKee & Co 
(1.2) Metal Gaeds Corp 
(3) Mudwest Pyrme Co, Ine 
(1.4) Minneapols-Hones well Reewulato: Co 
(L5) Misine Equipment Co 
(LO) Samuel Mowe & Co 
(0.7) Murray Tron Works Ce 


N 

(1.8) National Nol Burner Co 
(1.9) Nateonal Lube Division 

United States Steel Corp 
(L100) Newport News Shipbuilding & Drs 

Dock Co 
(Mi) Wo OTL Nichelon & Co 
(M2) Nitrowen Dis iscon 

Mited Chemual & Dsxe Corp 
(M4) Neoter Comp 
(M4) Newton Ce 


° 


CMD) OCdakite Prevdacts. Tne 
(M6) Onl Well Supply Division 

United States Steel Corp 
(M7) Otbet Valve Ce 


(MB) Pacite Pumps. Ine 
(M9) Pacite Tube Co 
(MIO) Palmer Thermometers. Une 
(Nt) The Ralph M. Parsons Co 
(N2) The Patterson Foundrs & Machine Co 
ONS) Peerless Pump Dis ision 

Food Machiners & Chemical Corp 
(N4) Penhertas Layector Co 
(N35) Perce Din ision 

Phillips Petroleum Co 
(N6) Petro-Chem Development Co 
(N7) Petroleum Electric Power As 
(NB) Petroleum Retiner 
(N9) Petrolite Corp 
(N1O) Philadelphia Gear Works. Ine 
(Pt) Putshureh Comme Corp 
(P2) the Wim. Powell Co 
(PS) the Pressed Steel Co 
(P4) 1. BP. Pritchard & Co 
(PS) J. FP. Pritchard & Co 


Qa 
(PG) The Quaker Oats Co 


s 


(P7) Read Standard Corp 

(PB) The Refinery Catalog 

(P9) The Refinery Engineering Co 

(PIO) Republic Steel Corp 

(QI) Republic Steel Corp 

(Q2) Revere Copper and Brass In 

(Q3) The Rider Tool Co 

(Q4) Rockwell Manufacturing Co bib! 
(Q5) Rockwood Sprinkler Co 4 
(Q6) Rockwood Sprinkler Co as 


$s 

(Q7) Saree Company. Ine 
(Q8) Schield Bantam Companys 
(Q9) Sealol Corporation 
(QUO) Service Foundry 

Division Avondale Marine Ways 
(RE) the Sherwin-Williams Co 
(R2) Southern Engine & Pump Co 
(R3) Sparkler acturine Co 
(R4) Standard § Spring Division 

Rockwell Spring & Axle Co 
(R35) Stauffer Chemical Co 2 
(RG) Stone & Webster Engineering Corp..Opp. 228 
(R7) Struthers Wells Corporation 7 
(RE) Sun Shipbuilding & Dis Dock Co 


T 


(RY) Laslor Lastrament Companies 
(RIO) ‘Tennessee Corporation 

(SE) the Terres Stea I nie Ce 
(52) Lesas Pipe Bending Co 

(83) Therme Electric Co 

(S4) The Tunken Roller Bearing Co 


(S53) Coted States Rubber Co 
(Sh) Cainersal Athos Cement Co 


v 


(97) Vernon lool Ce Lid 
(58) tenes Voet Machine Co 
(SS Fo TE TE Views Companys 


w 


Wasner Electric Corp 
» Walworth Companys 
2) Warren Petroleum Corp 
) Watson-Stillman Fittings Division 
Ho KR. Porter Company 
4) Western Supply Co 
3) Weston Electrical Tnstrament Corp 
6) Whitlock Manufacturine Co 
The Gustav Wiedeke Co 
Wolverine Tube Division 
Calumet & Heela Ine 
(19) Worthington Corp 


Y 


) Varnall-Warine Companys 


(tt 
(Ub) Otte HE York Co.. Ine 
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What's New in Manufacturers’ Literature 


For copies of the catalogs and new equipment literature listed, use one of the 
convenient Reader Service Postcards on this =~ Just circle the number on 
Leaf Filter Catalog the card corresponding to the number of the in which you are interested. 


Filters —— of American 


Ni 
Machine and Metals Corporation has 
published a new catalog on the com- Controlled-Volume Pumps _ Instrument Bulletin 

ete line of Niagara filters. This new 
ecm brochure is fully illustrated with A new 16-page bulletin on air powered ust released, a new 12-page bulletin 
photographs, diagrams, and charts on controlled volume pumps has just been published by Central Scientific Company 
the design and operation of pressure- made available to the refining and petro- is an excellent guide for the selection of 
leaf filters. It includes complete infor- chemical industries by Milton Roy Com- electronic and electrical measuring in- 
mation on the new type “H” filter re- pany. This new bulletin shows how these struments and accessories for industrial 
cently introduced by the company. Data ae are used to solve low capacity and laboratory requirements. Among the 
on sizes, capacities and dimensions for low problems. It contains a graphic wide variety of instruments illustrated 
both vertical and horizontal filters are Presentation of pump operating princi- and described are electronic electrom- 
listed. Services available from Niagara, les, capacity-pressure and air consump- ters, electronic relays, audio frequency 
including laboratory, pilot plant rental, tion ta les and examples of complete oscillators, bridges, potentiometers, fre- 
custom engineering and installation, and chemical feed systems using these “in- quency meters, resistance standards and 
start-up services, are discussed. Get your struments.” For your copy of this in- oscilloscopes. Your copy is available 
copy of this bulletin now. Just... formative bulletin, just .. . now. Just... 


Circle No. 1 on Postcard Circle No. 3 on Postcard Circle No. 4 on Postcard 


Teflon Bulletin 


A third revision of a Du Pont tech- 
nical bulletin on Teflon resin finishes is 
now being made available by E. I. du 
Pont de Nemours & Company. The 12- 
page booklet lists some 17 successful 
new Lit -y- in addition to those re- 
ported in the earlier edition. All of the 
new uses are derived from the notable 
release property of Teflon, its h cor- 
rosion and heat resistance, as well as its 


ay ~~ fe A A ae BUSINESS REPLY CARD 
— ¢ eS First Cless Permit No. 7 (Sec. 34.9, P. L. & R.), Houston, Texas 
pon your copy of this new bulletin, 
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What's New in Manufacturers’ Literature 





Metal Hose Catalog 


A 322 e illustrated catalog on all 
types of Flexon metal hose has just been 
released by Flexonics Corporation. This 
catalog covers the full range of the com- 
pear’ manufacture in corrugated metal 

, convoluted hose types, stainless 





steel flexible metal hose, and numerous 
special purpose assemblies. In addition 
to the complete listings in this catalog, 
a large amount of technical data such as 
minimum recommended bend diameter, 
burst pressure, and weight per foot are 
given. Installation information and cou- 
— types are also covered in this new 
catalog. To get your copy, just... 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested. 





Refrigeration Data 


Henry Vogt Machine Company is now 
offering a new bulletin covering its 
complete line of refrigeration condensers. 
This 40-page booklet covers such ics 
as “How to Select the Proper Con- 
denser,” a general description of con- 
denser-towers, a saturated ammonia tem- 
perature table, a saturated Freon-12 
temperature table, pipe sizes for both 
ammonia and Freon lines, and many 
tables of specifications of both ammonia 
and Freon refrigeration condensers. To 
get this informative bulletin, simply .. . 
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Fan Data Book 


A new bulletin, “Fan Engineering 
Data,” has just been issued by Hart- 
zell Propeller Fan Company. Among 
the valuable ventilation engineering in- 
formation selected by Hartzell en Ts 
for inclusion in this 16-page booklet are 
fan laws and formulae, terms and defi- 
nitions, recommended velocities for ex- 
haust hoods, an air pressure conversion 
table, and charts covering duct resist- 
ance, entrance losses and rectangular 
equivalents of round ducts, Other sec- 
tions discuss fan installations, mainte- 
nance and lubrication, noise problems, 
and the characteristics of various pro- 
peller and wheel designs. To get your 
copy, simply .. . 


Circle No. 7 on Postcard 
Fire Pump Bulletin 


A new bulletin on vertical turbine fire 
pumps is Sang eeteed by Worthington 
Corporation. is bulletin describes 
pumps which are designed to provide 
constant protection against fire in indus- 
trial installations. In addition to de- 
scription, specifications covering capaci- 
ties, pressures, motor hp, rpm and di- 
mensional drawings are also included. 
For your copy, simply... 


Circle No. 8 on Postcard 
Recording Charts 


A complete new catalog covering 
thousands of recording charts is now 
available from American Recording 
Chart Company. This 30-page, well illus- 
trated catalog, lists charts for practi- 
cally every leading make of recording 
instrument. To get your copy, just... 


Circle No. 9 on Postcard 
Products Catalog 


Johns-Manville has issued a new 40- 
page catalog of industrial products 
which offers essential engineering data 
on the following: insulation, refractory 
products, asbestos cement pipe, pack- 
ings, gaskets, electrical products, roof- 
ing, siding, flooring and frictional ma- 
terials. Get your copy now. Just . 


Circle No. 10 on Postcard 
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Sensitive Transducer 


For remote position instrumentation that 


features high accuracy. 


Dynatormes 
introduced by 
This highly 
converts fluid 


\ new transducer, thi 
pressure cell, has been 
Phe Foxboro Company 
sensitive new element 
pressure into a proportional ac voltage 
which is measured in terms of pressure 
by an electronic resistance Dynaloyg in 
strumenit 

Basically, the Dynaformer cell con 
sists of a Bourdon pressure’ spring 
linked to a copper ring which surrounds 
the tron core of a differential transform 
er. When pressure is applied to the unit, 
the spring positions the ring, inducing # 
differential voltage m the output wind 
ing proportional to the applied pressure 
This voltage is transmitted to the re 
cording instrument where it is measured 
and recorded as pressure 

Che instrument is ordinarily calibrated 
tor 500 feet of four conductor No. 18 
cable, however, cable lengths of from 
10 to 1000 feet result in an error a maxi 
mum span error of only .25 per cent 

Some of the features of this new in 
strument are: 
195] 


beebhruary PeTROLEUM 


@® Cahbration accuracy to within ¢ ', 
percent of rating at any pomt within its 
range, When used over the entire range 


@ Sensitivity limited only by the meas 
iring instrument. With standard instru 
ments, sensitivity of .0O1 percent has 
been obtained 


@ l.ow temperature errors. For tem 
perature changes of 100 degrees from an 
ambient of 75 F., temperature errors ar 
within *'4 percent of cell rating 


@ Zero shift. By a micrometer sere 
wijustment, the zero position may be 
shifted * 100 percent of full range to 
zero out an intial pressure, or to com 
pensate for any zero shift in the cell 


@ Ranges. The units are available in 
ranges of from 0 to 30 in. Hg. vacuum 
and from 0 to 10,000, psi pressure 

For complete details on this new in 
strument, just 


Circle No. 11 on Postcard 
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DC Motor 


\ new totally enclosed, unit-cooled, 
DC motor for use in severe atmospheres 
has been announced by General Electric 
Company's Direct Current Motor and 
Generator department. This new motor 
is available in ratings from 15 to 200 
horsepower. It features 50° percent 
yvreater heat transfer and a 37 percent 
smaller unit than previous designs, Com 
pact cooling units mounted completely 
within the over-all length and width of 
the motors permit operation at extremely 
low speeds for long periods of time be- 
cause ventilation is independent of motor 
speed. This independence is made pos- 
sible by a double system of blowers as- 
suring rapid cooling. One blower as- 
sembly forces cooling air from the room 
through the external passages of the 
cooler, while the other forces internal 
motor air through the closed internal 
passages of the air cooler. Complete in- 
formation is available on this new line 
of motors now. 


This item supplements General Electric Com- 
pany dota on pages 492-493 of The Refin- 
ery Catalog, 20th Edition. 


Circle No. 12 on Postcard 


Induction Motors 


A new line of well protected versatile 
squirrel cage induction motors is being 
announced by Reliance klectric and 
Engineering Company. The line, includ 
ing protected and enclosed motors for 
all industrial purposes, is being built 
to recently adopted standards of the 
NEMA, The first of these new motors 
to appear will be built for 1, 14% and 2 
horsepower applications. The balance of 
the line, up to and including 30° horse 
power, will be introduced at) regular 
untervals during 1954 and the early part 
of 1955. The new totally enclosed fan 
cooled motors are built to operate under 
a wide variety of adverse atmospheric 
conditions and m any mountings, ‘These 
motors include many features which the 
manufacturer has found important to im 
dustry today. Complete data on these 
motors and an informative “Compara 
frame Chart” is available now. Simply 


Circle No. 13 on Postcard 


Shoveloader 


A new materials handling Shoveloader 
is being offered by Baker-Lull Corpora- 
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Why dbpc 


antioxidant is lst choice 


for Petroleum Products 


turbine oils 


@ dbpc (di-tert-butyl-para-cresol) offers 
you manifold advantages 

First of all, this Koppers antioxidant 
gives the highest possible protection against 
oxidation in petroleum products at very 
low cost, For example, in motor gasoline 
protection normally amounts to less than 
one hundredth of a cent per gallon 

Secondly, the versatility of dbpe war 
rants its use in a wide variety of petroleum 
products. The U. S. Government has ap 
proved dbpe as an inhibitor for aviation 
gasoline and jet fuels. It is widely used in 
motor gasolines, greases, lubricating oils, 
turbine oils, specialty oils, including cut- 


cutting oils 


hydraulic oils 


ting, spindle, and hydraulic oils, and many 
other oils where oxidation is a problem. 

dbpe will not form deposits in car- 
buretor fuel induction systems. It prevents 
the formation of gum in gasoline over long 
storage periods and will not impart color 
to the gasoline. 

dbpe is safe to handle 
non-irritating. Moreover, it is available in 
called “Impruvol 


non-toxic and 


solid or solution form 
33" 


“dbpc” is only one of the many synthetic chemicals 
produced by Koppers. Others include Resorcinol, 
Styrene Monomer, Polystyrene, Phthalic Anhydride, 
and Divinyibenzene. 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PR-24, Pittsburgh 19, Pennsylvania 


Koppers Chemicals 


SALES OFFICES: NEW YORK - BOSTON - PHILADELPHIA - ATLANTA 


CHICAGO ~« DETROIT - LOS ANGELES 
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tion. Equipped with positive four-wheel 
drive and designed to eliminate need for 
a center differential in the transfer case, 
the units have hi-flotation tires and high 
under-clearance which permits citicient 
operation of the loader under extreme 
conditions of mud, snow, sand and un- 
even ground. Some of the additional fea- 
tures of this new item are: 

Seven-foot-six-inch turning radius 

Optional power steering on all four 

wheels. 

Maximum operator visibility. 

Nineteen-foot wheelbase 

For complete information on this new 

item, just... 


Circle No. 14 on Postcard 


Emergency Control 


Black, Sivalls & Bryson, Inc., manu- 
facturers of “Climax” automatic controls, 
is introducing a new type “Y” continu- 
ously connected side handwheel for 
emergency manual control in case of 
diaphragm or operating medium failure 
The new device is designed to augment 
the use of diaphragm control valves in 
permitting plant operation on an emer- 
xvency basis. Some of the features of this 
new type “Y” handwheel are: 

@ High tensile iron frame. 

@ (il impregnated bearings. 

@ Handwheel screw made of 

valling 18-8 stainless steel. 

@ Allows manual positioning inde- 
pendent of normal controling im- 
pulses, 

@ Adjustable stops are provided. 

For the complete information you re- 

quire in your application of this new 
product, use reader service card. 


This item supplements Black, Sivalls & 
Bryson, Inc., data on pages 209-216 of The 
Refinery Catalog, 20th Edition. 


Circle No. 15 on Postcard 


non- 


Metallic Bellows 


Titeflex, Inc., announces commercial 
production of its welded-diaphragin type 
metallic bellows in a variety of standard 
production sizes, and in any one of sev- 
eral different metals. Originally devel- 
oped for atomic energy application, this 
new product should find wide applica- 
tion in the refining and petrochemical 
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WESTON all-metal THERMOMETERS 


(with Multiple Helix*) 


Here's another typical example of how large processing plants have 
solved temperature checking problems, and cut thermometer costs 
besides. With a WESTON dial-type thermometer at every checkpoint, 
temperatures are read at a glance . . . in far less time, and with far 
greater accuracy. Their sturdy all-metal construction resists breakage, 
gives them far longer life on operating equipment. And the exclusive 
WESTON multiple helix employed assures dependable accuracy during 
all this long life. 

Available in a broad selection of types, sizes, ranges and stem lengths, 
WESTON thermometers are today standard on al! types of mobile and 
stationary equipment and machines, large and small; as well as on 
piping, conduit, ducts, etc. Ask your distributor, or local WESTON rep- 
resentative for complete information, or write for descriptive bulletin 
... WESTON Electrical Instrument Corporation, 614 Frelinghuysen 
Avenue, Newark 5, New Jersey. 








*This WESTON-made sens- 
ing element is the more 


costly, non-sagging, multi- 
ple-helix. Carefully aged 
over a broad temperature 
range for long periods, it 
5537 


assures better accuracy, 


over a longer life. 
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Popular Extra-Handy OOR 
Threads!/s” to 1’ Pipe Fast and Easily 


e You just can’t beat these small drop head dies for 
quick easy pipe or conduit threading. 

@ Snap the size head you want into the drive ring, from 
either side, and you're ready to cut clean perfect 
threads . . . heads can’t fall out. 

e Precision-cut alloy dies reverse easily for close-to-wall 
threads—no special dies needed. 

e@ OOR and OR %” to 1”; 111R and 11R, %” to 1%"; 
12R, 4%" to 2”. Free carrier with sets. Every threader 
fully work tested before shipment. Buy them at your 
Supply House. 


THE RIDGE TOOL COMPANY «¢ ELYRIA, OHIO 


| New Equipment. « 





industries as a shaft seal, expansion 
joint, and vibration absorber. A:nong 
the features mentioned in the announce- 
ment of this item are: 

@ Long life under corrosive condi- 

tions. 

@ Vibration and heat resistance. 

For complete information on this new 
product just... 


Circle No. 16 on Postcard 


Rotameter 

The new S K Safeguard Rotameter 
recently announced by Schutte & Koert- 
ing Company features safety, accuracy and 
versatility. this new line of Rotameters 
is made to handle flows of water be- 
tween .031 and 90.2 gallons per minute 
Some of the additional features of this 
new line of instruments are: 

@ Completely enclosed steel meter 
case. 

@ Detachable safety glass windows 

@ Wide variety of rotor designs avail- 
able. 

@ Adaptation for electric or pneu- 
matic transmission and remote re 
cording. 

@ Detachable metal reference scale 

For complete data on Safeguard 

Rotameters simply . . . 


Circle No. 17 on Postcard 


Platform Truck 

A 4000 pound capacity high lift plat- 
form motorized hand truck has been 
added to the Worksaver line bv Yaie 
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RB) DEKORON 
INBPRUMENT 
TUBING 


knocks out your instrument line corrosion problems 


METAL TUBE Pp 


KO 


FP DEKORON single-line tubing. Samuel 


Moore & Co. will coat your copper, 
aluminum or steel tubing by the 
piastic sHeath Dekoron extrusion process, or will 
supply coated tubing. Straight lengths 
PLASTIC SHEATH to 20 ft., coils to 1000 ft. 


DEKORON IMPERVAPAK is a multiple tube 
harness of plastic or metal tubes encased 
in tight plastic sheath. Multiple tube 
construction cuts down installation costs. 


METAL OR 
PLASTIC TUBES 
Corrosion endangers the life line of your plant- 
your instrument tubing. That’s why you should investi- 
gate Dekoron instrument tubing, the tubing that’s 
impervious to moisture, salt air, corrosive atmospheres, 
and chemicals. 


That means Dekoron eliminates replacement costs 
and maintenance. Other advantages are low initial cost 
.. . less plant doWn time . . . easy installation with 
standard fittings and plastic tape. 


In replacement savings alone—-not including lower 
maintenance and installation costs— Dekoron Instru- 
ment Tubing peys for itself over and over again. 


A TH 


Send for free copy of Bulletin L-6506 
“3 Ways to Whip Corrosion and High 
Tubing Installation Costsin Y our Plant.” 


SAMUEL MOORE & COMPANY 


DEKORON TUBING DIVISION + MANTUA, OHIO 
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AIRETOOL Wee 


> tube 
SOLVES > 


Spiral brush 


— 
= 


Straight flute drill 


Geared air driven 
condenser cleaner 


i. 
Here’s the cleaner for heavily scaled small 
C LEANIN (; diameter tubes in heat exchangers, condensers. 
A powerful low speed motor enables the op- 
erator to clean without tube injury. A flushing 
agent is introduced through the motor and drive shaft to keep the drill cool under 
all scale conditions. Spectal packing glands prevent leakage. Designed for thorough, 


safe cleaning of all scale conditions. 


a All 


EXPANDING 


It's new! Rolls tight tube joints automat- 
ically by the Retractive Method! Control 
is set to desired expansion, expander 
is fully inserted and rolls a short section 
of the tube. When full expansion is 
reached, the Expander then automat- 
ically retracts, expanding the entire 
thickness of the tube sheet. This method 
draws metal toward mouth of tube, pre- 
vents elongation, distortion or enlarge- 
ment of holes, reduces time needed to 
roll tight joints. 


Airetool Automatic Retract:ve Tube Ex- 
pansion Control System — for installing 
tubes in heat exchangers, condensers, 
boilers. 


Write for details about tube cleaning, tube expanding. 


BRANCH OFFICES 

New York © Chicago © Philadelphia / é 
Tulsa © Houston © Baton Rouge 
Hudson Heights (NJ) 


Representatives in principal cities of 
U. S. A., Coneda, Mexico, South 
America, England 


THERE'S AW AIRETOOL TUBE EXPANDER OR TUBE CLEAWER FOR EVERY TYPE OF TUBULAR CONSTRUCTION 
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AIRK TOOL 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 


| Deaerator 
| 
| 
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New Equipment... 


materials handling division of the Yale 
and Towne Manufacturing Company. 
Available with platform lengths up to 
60 inches, this maneuverable truck will 
lift a platform 120 inches above floor 
level. Side to side stability is provided 
by two widely spaced heavy duty caster 
wheels. Some of the features of this new 
model are: 

@ Compact size 

@ Light weight 

@ Simplified operation 

Complete information on this new 
product is available now. Just . 


Circle No. 18 on Postcard 


Flow Regulator 


A low cost automatic flow regulator 
which is compact, simple in design and 
self-operated, has just been made avail- 
able to the refining and petrochemical 
industries by Fischer & Porter Com- 
pany. The unit. which can be screwed 
directly into a pipe line, maintains a pre 
set flow rate despite changes in up- 
stream or downstream pressures, Oper- 
ated entirely by liquid passing through 
it, this is one of the few instruments on 
the market offering flow control for that 
broad field of applications which do not 
justify costly pneumatic or electric con- 
trol equipment but which are too com 
| plicated to be trusted to manually oper 
ated valves. Some of the features of this 
new regulator are: 

@ hl asy maintenance 

@ No outside source of energy re 

quired 

@ Adaptable to in-line or panel mount 

ing. 

@ Three sizes available, 0.5-5, 1.0-15, 

6-80 gpm, 

@ Units made of either bronze or 

stainless steel 





Complete engineering data are avail- 
able now, Just . 


Circle No. 19 on Postcard 


Cochrane Corporation has announced 

a new line of deaerators completely fac- 
tory assembled and ready for installation 
in a variety of storage tank sizes. Called 
the Uni-Vac deaerator, it is a package 
type unit specially designed for small 
| and medium size power plants. Some of 
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This Rockwood equipment 
puts Rockwood FOAM 
to work for you — 





Foem Educter introduces Rockwood FOAM 
into hose lines for use with Rockwood type 
FFF FogFOAM Nozzles. Connects discharge 
gate of fire trucks to hose line- hydrant to 
hose line — or one length of hose to another. 
In 144" and 2%” sizes. Operates from 75 to 
175 p.s.i. at Eductor inlet. Approved by 
Underwriters’ Laboratories, Inc. 
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Around-the-Pump Proportioner Model [ual 
“B”" automatically feeds FOAM into hose 
lines, assures accurate mixing. Used when 
pressure is maintained at pump. Operates in 
range from 44” booster lines to 2'9” hose lines 
Maximum discharge 490 g.p.m. Custom 
engineered proportioning systems for fire 
trucks, crash trucks, ete. also available 
Write for details 








- 
Type $G-60 FogFOAM Nozzle with FF exten- 
sion features FogFOAM and solid FOAM 
stream discharge. Performance for FogFOAM 
450 g.p.m. at 100 p.s.i for solid FOAM 
stream 500 g.p.m. at 100 p.s.i. Approved by 
Underwriters’ Laboratories, Ine 











Type FFF FogFOAM Nozzle with FogFOAM 
screen discharges wide pattern of FogFOAM 
Also available with shaper to discharge long 
solid FOAM stream. For 1'9”, 2'9" and 344” 
hose lines. 2'9” s.ze discharges 200 g.p.m. at 
100 p.s.i. Approved by Underwriters’ Labo- 


ratories, Inc. 





The Frenme Bulletin. Philadel phra 


Gasoline Fires 


Quenched Quicker 


Put fire-fighting punch into ordinary water! 
Three parts of Rockwood Double-Strength Fast- 
Flow Fluid FOAM mixed with 97 parts water 


produces the flame-smothering FOAM blanket 
above. Spreads rapidly even at sub-zero tem- 
peratures. Seals off combustible vapors, flows 
freely around construction. Quickly re-seals if 


broken. A boon to fire-fighters! 





Stendard Straight Foam Play Pipe and FOAM 
Pick-Up Tube discharge FOAM from 1%” 
hose line. Discharges 60 g.p.m. at 100 p.s.i. 
Range: approximately 55 feet. Approved by 
Underwriters’ Laboratories, Inc. and FML 











ROCKWOOD SPRINKLER COMPANY 


wood 





——w— Engineers Water .. . to Cut Fire Losses 


February, 1954 
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APPROVED BY 
UNDERWRITERS’ LABO- 
RATORIES, INC. 
Comes in 5 gallon cans or 
'-gallon drums. 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 

102 Harlow Street 

Worcerter 5, Mess. 


Please send me your illustrated book- 
let on Rockwood fire fighting products. 


Name 
Title 
Company 
Street 
City 
Zone 





Planning for 


Over 175 installations licensed by Perco throughout 
the United States, Canada, Europe, and Latin America 
prove the wide application of Perco processes to 
current refining problems. 


Now is the time to upgrade your throughput. 
Write Perco today for full information. 
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profits with PERCO 
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Refiners rely on Perco for expert advice and consultation 
to improve refining performance, by the efficient utiliza- 
tion of Perco processes. 

Perco offers many services. One of our engineers will 
be glad to review the economic application of the Perco 
process best suited to your needs. 


Make the most of your throughput—consult Perco. 


PHILLIPS PETROLEUM COMPANY 


/ Y 
_J PERCO 


——— Bartlesville, Oklahoma 
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advantages offered by these units 


@ f-asy installation 
@ Crstom engineered features at stock 
prices 
@ Oxygen content of deaerated water 
less than seven parts per billion. 
With outlet capacities up to 60,000 
pounds per hour, this new product should 
find ready application in the refining and 
petrochemical industries. For complete 
information use reader service card. 


tion data on page 393 of The Refinery Cata- 
log, 20th Edition. 


| 

This item supp'ements Cochrane Corpora- | 
| 

Circle No. 20 on Postcard | 


PROCESSING 
EQUIPMENT 


Temperature Measurement 


Tempil Corporation announces the de- 
velopment of new Tempilstiks covering 
the temperature range from 282 F. to 
294 F. By providing a simple and ac- 
curate means of checking temperatures, 
Tempilstiks should find many applica- 
tions in the refining and petrochemical : . 
industry. In use, the peels Tem- - Reflecting the experience of 
pilstik is stroked lightly on the surface nearly 90 years of manufactur- 
to be tested. A liquid smear will show 
as soon as the temperature reaches the ing, Patterson Equipment as- 
rating of the stick used. These use‘ul 
aids are manufactured in a much wider sures profits through lowered 
range than that just announced. Com- 4 
plete information on the entire line of processing costs... profits 


Tempilstiks is available now. Simply through imp 1 end-products, 
Circle No. 21 on Postcard Available for the petroleum re- 

finer is a wide range of stand- 

Computing Services ard equipment. 


High-speed computation services, per- LE Z ‘ YS 2 
e Prevdant 


formed automatically on the Burroughs 
Laboratory Computer— Model I, are 
now available to the refining and petro- 
chemical industries at the Philadelphia 
Research Center of Burroughs Corpora- 
thon 

Developed and improved over the last 
two years for laboratory study, this 
electronic digital computer has been 
proven on a regular schedule of com © Mixers 
putations originating both within and 
without the Burroughs Research organi- © Kettles 
zation. Test problems for outside groups e Agitators 
have included turbo-engine design and © Pressure Grease Mixer - 
performance calculat‘ons, pipe stress cal- Vessels 
culations for chemical plants, statistical 
correlations, and others, An expanded 


programming staff now permits. the The Patterson Foundry and sinealiite Compan 





ESTABLISHED 
DESIGNERS AND 
BUILDERS OF 











handling of exploratory problems for 
other groups that wish to evaluate the 
use of electronic dyital comp ters. 
General teatures of the Burroughs 
Laboratory Computer include: 
@ Magnetic drum memory systems 
@ Punched paper tape mput and out- 
put. 


t $ 
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CORROSION RESISTANT 
HEAT RESISTANT 


lube Supports 





| # can't buy Better Tube Supports... DURALOY Tube 

Supports are alloyed to meet individual corrosion and heat 
requirements. They are alloyed by experienced metallurgists and 
melted and cast by experienced high-alloy foundrymen, both groups 
with experience going back some thirty years. Castings are 

carefully tested in our own laboratories which are completely 
equipped for metallurgical, chemical and physical testing. 


Many refineries have been DURALOY customers for years. 

Many refineries insist upon DURALOY castings. Whether its 
straight production or engineering plus production, we are equipped 
to do the job. For more information, send for Bulletin No. 3150-6, 


mie UUTALU I COMPANY 








@ Photoelectric read-in. 

@ Extensive error checking circuitry 

The computer is largely made up of 
more than 750 standard electronic build 
ing blocks, known as Burroughs Pulse 
Control Units, which are widely used as 
test equipment in research on com- 
puters. The time required for an addi- 
tion is .017 seconds, for multiplication 
050 seconds, Complete information on 
this new service is available now. 
Just 


Circle No. 22 on Postcard 


Rotary Shaft Seals 


Mechanical seals consisting of one 
rotating and one stationary member 
mounted flexibly enough for the flat 
rubbing faces to be fluid tight when 
forced together by mechanical and/or 
fluid load are not new, but the incorpo- 
ration of sealing parts made of Teflon, 
Kel-F, Buna-N, and silicone rubber is a 
new and important development. It has 
expanded the limits on temperature and 
types of liquids on which mechanical 
seals can be used in refineries and pet- 
rochemical plants, The Garlock Packing 
Company, which has been instrumental 
in developing the use of plastics and 
synthetic rubber in mechanical seals, is 
now offering mechanical seals using 
these plastics as well as others. Avail- 
able for use with pressures as high as 
1000 psi, these seals may be used in 
services handling oils, solvents, strong 
acids and other corrosive and hazard- 
ous chemicals. Send for full information 
on these important new developments 


This item supplements Garlock Packing Com- 
pany data on page 489 of The Refinery Cata- 
fog, 20th Edition. 


Circle No. 23 on Postcard 


Grooved End Valve 


A new grooved, end version of its 
standard two-bolt yoke type Nordstrom 
semi-steel lubricated plug valves has 
been introduced by Rockwell Manufac- 
turing Company to make it possible to 
connect valves to steel pipe with 
grooved end couplings. With this 
method, a tight, permanent connection 
can be made in a matter of minutes and 
lines may be dismantled as often as nec- 
essary without damage to the pipe or 
grooved end couplings. Another feature 
of this method is the elimination of the 
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DE LAVAL 


CENTRIFUGAL 
COMPRESSORS 


Here are three 30-inch De Laval 
centrifugal compressors in the Florida 
Station of the El Paso Natural Gas 
Co. Nine other De Laval units are 
providing dependable gos trans- 
mission service at the Pecos River, 
Hueco and Afton Stations of this 
major pipeline company. 


De Laval centrifugal compressors offer many important 
engineering features. (1) They are designed to handle 
an increased ultimate flow, can be quickly converted 
to larger capacities by replacing the impeller, dia- 
phragm and a few minor parts. (2) The high pressure 
shaft seal eliminates leakage, consumption of sealing 
oil is negligible. (3) There is only one moving part — 


on the job at 
El Paso Natural Gas 


the rotor — which has ample clearance. (4) Units are 
compact, require smaller foundations and smaller sta- 
tions. (5) First costs and installation costs are low. 

If you want detailed data on all the design advantages 
of De Laval centrifugal compressors, consult our engi- 
neers. They will be glad to give you the benefit of our 


wide experience on major pipelines. 


PE ANENG Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 


OL 220 
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The West's most modern pumping station — Union Oil Company 
of California’s Junction Station — uses the world’s most dependable 
pumps — Kinney Model HQA Heliquad Rotary Pumps. These smooth- 
pumping units contribute their part to the over-all smooth operation 
of this up-to-the-minute pumping station. 

For positive displacement pumping at its best, whether the 
viscosity is high or low, it pays to pick Kinney Heliquads. Available 
in iron, steel, or bronze constructions, with displacements from 20 to 
2700 GPM — for pressures from 50 to 300 psig depending upon 
type of liquid and size of pump. Send for complete details. Kinney 
Mfg. Division, Boston 30, Mass. Representatives in principal cities 


of the United States and foreign countries. 


Close-up of Kinney Model HQA Heliquad Rotary Pump at Junction Station showing 
main pump line, manually operated by-pass, and automatic, pressure relief by-pass. 
Kinney Pumps furnished rs: with bases, motors, and gear reduction units. 


KINNEY MFG. DIVISION 
THE NEW YORK AIR BRAKE COMPAN . 
‘356 WASHINGTON STREET + BOSTON 30 © XN) 


Please send Bulletin 1-51 describing complete line of 


| 
l 
> Kinney Rotory Liquid Pumps. 
| Name 
| 
l 
= 





Compony 
Address 
City State 





New Equipment. -« .« 


need for level ditching because a deflec- 
tion of several degrees at every joint 
allows the lines to follow the uneven 
contours of the ground. The new valve 
is wrench operated and has a pressure 
rating of 175 psi, WOG. It is now 
being made in 2, 24, 3, and 4 inch sizes. 
For complete details on this new valve 
line, use the reader service card. 


This item supplements Rockwell Manufac- 
turing Company data on pages 773-780 of 
The Refinery Catalog, 20th Edition. 


Circle No. 24 on Postcard 


Truck Mounted Shovel 


Clark Equipment Company has an- 
nounced the addition of two new %- 
cubic-yard capacity power shovel-cranes 
to its “Michigan” line of excavators and 
cranes. Shown in the photograph is the 
equipment in use as a crane, handling 
heavy steel beams. The new %-cubic- 
yard equipment will be manufactured in 
two truck-mounted models and one 
crawler model and will be available for 
delivery this spring. Complete details on 
these units are available now. Simply . . 


Circle No. 25 on Postcard 


Control Valves 


A new line of diaphragm motor con- 
trol valves, incorporating a number of 
engineering improvements, was recently 
announced by the Industrial division of 
Minneapolis-Honeywell Regulator Com- 
pany. This new line, to be designated 
“Series 800," was designed for use with 
wide-band, proportional control instru- 
ments used in the Refining and petro- 
chemical industry. Some of the features 
of this new valve line are: 

@ Redesigned diaphragm motor 

@ Pressed steel case plates 

@ Rugged yoke with mounting bosses 

on both sides for mounting auxil 
ary equipment. 

@ Unique locking arrangement 

@ Bolted or screwed stuffing boxes 

available 

The new line also incorporates direct 
acting, reverse-acting and springless 
diaphragm motors. These are for oper- 
ation of either double and single-seated 
straight-through bodies or for Venturi, 
three-way, and low flow types of bodies 
Complete engineering data is available 
now Just . 


Circle No. 26 on Postcard 


What's New In Equipment 
Listing, Page 210 
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available to you who 
are interested in 

the facts on 

open steel 

flooring. 


Up to the minute informa- 

tion on the hows and whys of construction and installa- 
tion of Tri-Lok Open Steel Flooring may now be at 
your finger-tips. Here is a four-page catalog designed to 
aid you in selecting the best types and styles of open- 
poo | flooring for your particular construction project. 


Tables of Safe Loads 
| Specifications required for open stee! floor- 


IN THIS 


ing installation 


available 

Inf ti ° ing construction, sizes, 
strength and adaptability of Tri-Lok 
Open Steel Flooring 


FOR YOUR COPY, WRITE FOR BULLETIN PW 1102-243 


DRAVO 


CORPORATION 
National Distributor for THE TRI-LOK COMPANY 
Fifth and Liberty Avenues, Pittsburgh 22, Pa. 





CATALOG | Types of Tri-lok Open Steel Flooring 


YOU'LL FIND 





ONE WAY 


IMPULSE SWITCH 


FOR SIMPLIFIED CONTROL 


EXCLUSIVE 
ACTUATOR 
LETS YOU 
DO THINGS 
YOU NEVER 
couto 
BEFORE! 


L Model 
®@ Eliminates Interlocking Switches and £54-xm2 
Complicated Actuating Dogs— 
Ideal for pulsing solenoid valves, 
air-hydraulic cylinders. 
®@ Gives More Dependable Operation— 
Replaces complicated controls. 
®@ Lowers Cost of Controls Circuits— 
Fewer switches, etc., required. 
@ Faster Automatic Operation— 
Closer sequencing possible. 


Switch rated at 10 amps, 125 (250 v. 
AC. Four models available with over- 
travel and pulsing strokes from 1/16" 
to %". Write for Data Sheet ESN-2 





ELECTRO-SNAP SWITCH AND MFG. CO 
4224 West Lake Street. Chicago 24 Iilinors 


or write for copy 
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C-R EVACTORS 



































MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead. special bronzes, 
Hastelloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors, 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 


CHILL VACTORS © STEAM JET EVACTORS * CONDENSING EQUIPMENT 
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tion, The J. B. Beaird Co. See page opposite 32 
Circle B& on postcard 
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Circle RI on postcard 
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farturine Co. See pages 24-2" 
Circle AF on postcard 


Foster Eneimeering 


Information. Wat 
See paee 245 
The Quaker Oats Co 
Penberthy Lnjector Com 
Walworth Com 
Pittsburah 
Whitlock Man- 


Struth- 


Data Sheet TSN-2 
See pave 21 


Electro 
Information. East- 
Ser paue 4 


Sam- 


Baldwin. 
Kinney Mig 
F7629 


UIPMENT 
© page 7 


Infor 


1102- 


Allied 


Brochure No 
See pawe 47 


Fisher 


Vac she 


Booklet, Newaport 
Dock Co. See 


E.nuine 


Southern 


Manu 


RECORDER lntormaton The Bintel Company 
See pase 8 
Cirle CO on postcard 
SHAFT SEAL Booklet 
paee 1 
Corncle EQ on postcard 
STEAM GENERATORS 
Machime Co. See page 14 
Curnle SB on posteard 
STEAM TRAPS Catalog %S WH 
& Co See page 4 
Code MI on postcard 
STEAM TRAPS) Sarco Company, In. See 
pace 47 
Circle Q7 on postcard 
STEAM TRAPS Bulletin 
Company. See TH Cover 
Circle T10 on postcard 
STEEL GRATING Balletin No 
Kao. Company. See page 14 
Corte CP on cael 
STEEL TUBING Catalow 
pany. See pase 5 
Crcle M9 on postcard 
SULPHUR-DIONIDE — laformation 
Corporation, See pawe 244 
Circle RIO on powtiard 
SULPHUR RECOVERY PLAN! 
FF. Pritchard & Co. See page 27 
Cucle 14 on postcard 
TANK AND PRESSURE 
TION Catal. Nooter 
pase 
Cucle MY on postcard 
TANK TRAILERS = Information 
: hine & Supply Co. See page 249 
Cicle K2 on postcard 
THERMAL CONTROLS 


nue 74 
c Civele F10 on postcard 

THERMOCOUPLES Catalog 22% 
tre Co, See pawe 172 
Circle S39 on postcard 

THERMOMETERS — Bulletin 
Instrument Corp. See page 199 
Circle 15 on postcard, 

TUBE CLEANERS AND EXPANDERS Details 
Airetool Manulacturing Co. See page 22 
Curcle AI on postcard 

TUBE CLEANERS Bulletin ¥-“4 Elliott Com 
pany. See page 163 
Circle £7 on postcard 

TUBE EXPANDERS Bulletin 
deke Co. See pawe 222 
Circle 17 on postcard 

TUBE SUPPORTS  Balletin No 
Duraloy Company. See page 206 
Circle F4 on postcard 
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Circle LY on postcard 

TURBINES Bulletin S-14% = the 
Turbine Co. See page 220) 
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Circle D8 on postcard 
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Co. See page 2) 
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Corde Q4 on portiard 

WATER SEPARATORS Praca Manual B11 4 
Warner Lewa Company, See page 72% 

Corcle Kl on postcard 

WATER TREATMENT 
Ine. Ser paue 25 
Corcle J10 om porteard 

WELDED GRATING  lotormaton 
a Spring Diviawmn See page 2% 
Ce 4 on portcard 

WELDING FITTINGS Catal A Midwee 
Piping Connpany, Ine. See page % 

Circle L3 om postcard 
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A major oil refining company on the 
eastern seaboard is building a catalyt- 
ic reforming plant with capacity of 
17,600 barrels per day.... 


. and PETROCHEM-ISOFLOW Furnaces will charge this 17,600 bpd plant. 


A major oil refining company on the 


taxa cette 1 PETROCHEM-ISOFLOW Furnaces 


reforming plant with capacity of 
21,000 barrels per day.... 


_ and PETROCHEM-ISOFLOW Furnaces will charge this 21,000 bpd plant 


purchased for | two of the largest cat reformers 


Our first cat reformer heaters went into operation three years ago. 
Since then, we have sold catalytic reforming heaters for plants rang- 
ing from 1,000 barrels to 21,000 barrels per day. If you anticipate 
the installation of a catalytic reformer of any type, you will profit by 
investigating PETROCHEM-ISOFLOW heaters for this service. 


More than 1150 Petrochem-Isoflow Furnaces are in operation throughout 
the world in the petroleum, chemical and allied industries ... for all proc- 
esses and for any duty, pressure, temperature and efficiency ...and all 


Petrochem-Isoflow Furnaces are most efficient by any comparison. 


PETROCHEM-ISOFLOW FURNACES 
UNLIMITED IN SIZE oo CAPACITY ... OUTIYV 
PETRO-CHEM DEVELOPMENT CO., INC. - 122 East 42nd St., New York 17, N. Y. 


Bethiehem Supply, Tulse and Houston © Flagg, Brackett & Durgin, Boston © D. D. Foster, Pittsburgh © Faville- 
Levelly, Chicage © Lester Oberholtz, Los Angeles * Gordon D. Hardin, Lovisville © Turbex Equipment Co., Narberth, Pe. 
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Manning the centralized 

graphic control panel of the 

ultra-modern refinery of Inter- 

national Refineries, Inc. at 

Wrenshall, Minnesota, only three operators per shift com- 
pletely control the processing of 11,000 B/D of Canadian 
crude oil. 

This outstandingly economical arrangement is indicative 
of a new concept in refinery design, resulting in a financially 
profitable small refinery in an area where one had not pre- 
viously existed. 

To meet the special requirements of this situation, we at 
Lummus combined imagination and process ingenuity with 
a half century of engineering experience. We integrated Dis- 
tillation, Model IV Fluid Catalytic Cracking, Gas Recovery, 
Treating and Catalytic Polymerization into a plant operated 
as one unit. We made flow of oil continuous, minimizing 


intermediate storage, pipes, 
pumps and tanks — made con- 
trols centralized and self- 
acting. 

For International, this means a refinery low in initial 
investment (somewhere around $750 per barrel) and oper- 
ating costs; one balanced to meet today’s needs of the area 
it serves, but flexible for future changes—a successful solu- 
tion of their specific problem. 

Perhaps this demonstrates how the Lummus approach to 
a problem may contribute to the success of your next petro- 
leum or chemical project. 

THE LUMMUS COMPANY, 385 Madison Avenue, New 
York 17, N. Y. Engineering and Sales Offices: New York, 
Houston, London, Paris. Sales Offices: Chicago, Montreal, 
Caracas. Heat Exchanger Plant: Honesdale, Pa. Fabricated 
Piping Plant: East Chicago, Indiana. 


LUMMUS 


CESIGNING ENGINEERS AND CONBTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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NORTHWEST’S FIRST 

Continued from page 95 
ment plant, which is designed to free 
waste water of oil, odors or chemicals 
which may interfere with fishing, oyster 
culture, bathing or other activities along 
the U. S. and Canadian shores of the 
Sound 

The collection system gathers five 
different types of waste water: oily 
waste, process waste, chemical waste, 
sanitary waste and storm drainage. Each 
type is treated separately in the plant, 
which consists of collection tanks, sepa- 
rator basins, stripping columns and 
treating processes 

Operation of the waste water plant 
will require specially trained operating 
personnel and qualified chemists who 
will make control tests on various points 
within the system, The quality of the 
water being discharged into the Sound 
will be constantly checked. 

Design of the waste water treatment 
plant was undertaken as a special proj- 
ect by a group of General Petroleum 
chemists and engineers as soon as the 
decision was made to build the refinery. 
During the des gn of the unit, consul- 
tations were held with the Pollution 
Control Commission of the State of 
Washington for suggestions etc 


Cities Service to Build 
Natural Gasoline Plant 


A natural gasoline plant to process 
casinghead gas produced in the West 
Seminole field of Gaines County, Texas, 
will be built by Cities Service Oil Com- 
pany approximately six miles west of 
Seminole, Texas, and 20 miles west of 
Hobbs, N. Mex. 

The plant will be built and operated 
by Cities Service for a group which in- 
cludes Cities Service as major owner, 
The Atlantic Refining Company, Bur- 
dell Oil Company, Magnolia Petroleum 
Company, Superio® O} Company, Sin- 
clair Oil & Gas Company, Shell Oil 
Company, and Great Western Drilling 
Company. 

The plant has been designed to gather 
and process all west Seminole gas and 
produce 55,000 gallons daily of natural 
gasoline and LPG. Delta Engineering 
Corporation, Houston, will begin con- 
struction of the plant right away. 


Imperial Taking Bids on 
Lubricating Oils Plant 


Bids will soon be ovened for the 
major part of a $15 million construc- 
tion program at the Edmonton, Al- 
berta, Canada, refinery of Imperial Oil 
Ltd. The program will provide western 
Canada with its first large-scale plant 
for the manufacture of lubricating oils 

The new lubricating oils plant wili be 
second in size and capacity only to Im- 
perial’s Sarnia equipment, which ts the 
largest in Canada. The Edmonton in- 
stallation will produce about 2000 bar 
rels of high quality automotive and 
industrial oils a day 

In addition to the new equipment, 
some of the refinery’s existing units will 
be adapted to provide the raw material 
for the new plant 

Construction 1s 
mencement in the 
completion set for late 


com- 
with 


planned — for 
spring of 1954, 


1055 
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Gulf Gets Approval for 
Louisiana Cycling Plant 


Louisiana Conservation Commissioner 
John B. Hussey has advised a_ repre- 
sentative of Gulf Refining Company 
that unitization of the Krotz Springs 
gas condensate field in St. Landry 
Parish, La., and the construction of a 
cycling plant to serve this field have 
been approved. The plant will be built 
and operated by Gulf Refining Com- 
pany and owned jointly by Gulf, Hum- 
ble Oil & Refining Company and The 
Texas Company as. originally proposed 
by Gulf (Perroteum REFINER, Jan 
uary, 1953, p. 180). 

Construction of the plant has started 
and is expected to be completed within 
a year and a half. It is estimated that 
total investment for plant, additional 
wells and other facilities required to put 
the project into full operation will be 
about $10 million 

Recoveries at the plant will amount 
to about 27.5 million barrels of con 
densate, butane and propane. 


Burma Oil Completes 
New Burma Oil Refinery 


A new oil refinery recently dedicated 
at Chauk, Burma, will enable that coun- 
try to fill more than half of her petro- 
leum needs. The big plant of the Brit- 
ish-managed Burma Oil Company is 
the first built in Burma since World 
War II. Another refinery is already 
operating at Syriam 

The new refinery cost about $1,120,- 
000. It has a daily output of 2500 bar- 
rels of petroleum products, This will be 
increased to 4500 barrels when work is 
completed on another distillation unit 
being rebuilt 
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Indiana Standard Will 
Build Casper Ultraformer 


Addition of a new catalytic Ultra 
forming unit to its refining facilities at 
Casper, Wyo., is planned by Standard 
Oil Company (Indiana). Design of the 
3750-barrel-a-day unit is already in the 
final stages 

The Lummus Company of New York 
has been selected as prime contractor 
and is expected to begin construction 
in the spring of this year. Completion 
and initial operation are planned for 
early 1955. 

Other refining units at Casper, in 
cluding the catalytic cracking unit and 
facilities built during the expansion and 
modernization completed in 1949, will 
continte to operate during construction 
of the Ultraforming unit. A 700-barrel- 
a-day alkylation unit now under con- 
struction at Casper is scheduled for 
completion and initial operation in the 
early summer of 1954. 

Offsite tankage and other facilities 
will also be built to integrate the new 
Ultraforming unit’s operations with the 
refinery 


East Texas Producers Plan 
Natural Gasoline Plant 


Plans for the construction of a natural 
gasoline plant in the White Flat) oil 
field, five miles west of Trent in Nolan 
County, Texas, have been announced 
To be built and operated by Payne & 
Johnston and B. G, Byars, East Texas 
producers who own the greater part of 
White Flat production, the plant wall 


Shell Cat Cracker Built From 3-D Blueprint— 

Engineers and f eld construction workers building the catalytic cracker at Shell Oil Company's 
Norco, La., refinery have a good idea of what they're work'ng on. They have available what they 
call a “three-dimensional blueprint,” a model, of the cat cracker, 3 feet long, 4 feet wide and 
3 feet 4 inches high, built on an exact scale of one-quarter inch to one foot. With a total feed 
ot 72,000 barrels a day, the Norco cat cracker will be Shell’s biggest and one of the largest in 


the world when completed next year. 


Builder of the model is H. H. Wanderman, who is shown above pointing out some of its features 
to H. E. Henslee, left, of Foster Wheeler Corporation, builders of the unit, and H. L. Isham, a 


Shell engineer. 
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ain - Gas - ammonia/ COMPFeSSOr Operators 


DID YOU KNOW... 


INSTALLATION OF VOSS VALVES 
WILL DO THE JOB! 


if you want peak performance .. . increased efficiency 4a 
. greater output . . . lower power costs with utmost safety, 1(a)) 
investigate the advantages of VOSS VALVES for your machines. SF 


VOSS VALVES provide. . . Quiet, vibration-free operation 
20 to 60% more valve area * less power consumption * 

low pressure loss * normal discharge temperature ° 

lower operating costs * utmost safety. 


To increase the efficiency of your compressor, send us the name, bore, stroke and 
speed of your hine. Our detailed proposal will be sent without obligation. 


ix ALVES J.H.H. VOSS CO. 





784-A East 144th Street, New York 54, N. Y. 


‘CENTERLESS GRINDING 



































Tames Out 
Smoothest of THREADS 
on KILBOURN-Processed 


ALLOY STEEL BOLT STUDS 


AT NO ADDITIONAL COST 
®@ Made from heot-treated bors — (A.S.T.M. A193 
Grade 8-7) 


® Centerless-ground for smooth finish — not obtoin- 
able with most other producti th 









































®@ Far less tendency to seize during assembly or dis- 
assembly. 


© Preferred by refineries, chemicol plants. power 





5102 N. 35th St., Milwaukee 9, Wisc. 
STUDS+ THREADED BARS-STILL SCREWS-STAINLESS STUDS AND NUTS 
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have a daily capacity of about 8 to 10 
Mmef. Products of the plant will be 
butane, propane and natural gasoline 


Tide Water Will Build 
Processing Unit at Avon 


A new multimillion dollar oil process- 
ing unit will be built by Tide Water 
Associated Oil Company at its Avon, 
Calif. refinery Site clearing for build- 
ing the new “hydrocarbon Platforming” 
plant and auxiliary equipment will 
begin soon, with completion of con- 
struction scheduled for the end of the 
vear. The new unit will have a capacity 
of 10,000 barrels a day of high-octane 
gasoline components 

A by-product of the process employed 
in the unit will be hydrogen sulfide gas 
in substantial quantities. This gas will 
be retained and used as an additional! 
source of supply in making sulfuric acid 
at the adjoining plant owned jointly by 
‘Tide Water and Monsanto Chemical 
Company 

The new plant will be basically a 
two-unit operation. The first catalytic 
process will remove over 90 percent of 
the natural sulfur and other impurities 
in the naphthas which are treated in 
it. The second is a platforming unit 

F. Braun Company of Alhambra, 
Calif., has been awarded the construc 
tion contract under license arrange 
ments with Universal Oil Products 
Company. 


Esso Gets Top Write-Off 
for New Bayway Units 


Esso Standard Oil Company has been 
granted rapid tax write-off on its $14.9 
million refinery projéct at Bayway, N. J., 
to lead the latest list of projects approved 
by the Office of Defense Mobilization. 
Ksso’s plans call for a 60,000-barrel-a- 
day crude still and a 21,500-barrel-a-day 
fuel oil processing unit, together with 
utilities and auxiliaries. Esso Stanlard 
was granted 55 percent write-off on 
$11,671,000 basic refining units and 45 
percent on $3,243,600 auxiliary facilities 

Other projects approved by ODM for 
fast write-off; 

Additional units for Westoil Termi- 
nals Company's previously approved 
plans for catalytic cracking and_poly- 
erties facilities at its San Pedro, 

Calif., refinery—$600,000 at 65 _ bercent. 

P hillips Petroleum Company's petro- 
leum refining facilities at Phillips, Texas 
—15 to 65 percent of portions of $2,- 
577,000 

Signal Oil & Gas Company’s natural 
gasoline facilities at Fox, Okla—40 to 
65 percent of portions of $2,945,000 


| Intercol Refinery Plan 


Gets Colombian Approval 


The proposal of International Petro 
leum Company (Colombia), Ltd., to 
build a new refinery on the Carribbean 


| Coast has been accepted by the Colom 


bian government, To cost an estimated 


| $35 million, the plant would most likely 


he built near Cartagena, which is the 
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TOWER CAPACITY RESTORED IN 
ONE DAY BY CHEMICAL CLEANING 


Through-put increased from 500 to 800 
gallons per minute by Dowell Service 


The capacity of a fractionating bubble-cap tower, 
operated by a southern chemical company, had 
dropped from 800 to 500 gallons per minute. Heavy 
deposits covered the traps and clogged the bubble-caps. 
Dowell engineers analyzed these deposits and found 
them to be iron sulphides, oxides and organic material. 
Dowell Service removed these deposits from the tower 
in only one day with specially prepared liquid sol- 
vents. Result: 
800 g.p.m. capacity. 


the tower was restored to its original 


In the Dowell method of chemical cleaning, solvents 
are applied according to the technique demanded by 


the job: filling, spraying, jetting, cascading or vapor- 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers e« Condensers e Heat Exchangers e Cooling Systems 
Pipe Lines ¢ Piping Systems e Gas Washers e Process Towers 


Process Equipment ¢« Evaporators 


DOWELL INCORPORATED - TULSA 1, 


PETROLEUM REFINER 


Filter Beds « Tanks 
Chemical Services for Oil, Gas and Water Wells 


OKLAHOMA 


izing. Being liquid, they will go wherever steam or 
water will flow, reaching surfaces inaccessible to other 
cleaning methods. No special scaffolding is required, 
Dismantling and downtime are kept to a minimum, 
Experienced Dowell engineers do the job for you 
using Dowell-designed pump trucks and control 


equipment which are brought right into your plant. 


Towers are just one of hundreds of pieces of indus- 
trial equipment which can be cleaned chemically by 
Dowell Service. For complete information and esti- 
mates on the cleaning of your equipment, call the 
nearest Dowell office, or write directly to Tulsa, 


Dept. B31. 


, DOWELL 


'‘« 


' A Seryice Subsidiary of © 
‘JHE DOW -CHEMICAL COMPANY. © 
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OVER OR UNDER...LAND OR SEA...BROWN & ROOT'S 
EXPERIENCE CAN SAVE YOU MONEY ... TIME! 


Four decades of diversified experience 
in heavy construction and engineering 
has developed a “know-how” for Brown 
& Root which can be invaluable to you. 
Over the years Brown & Root’s techno- 
logical developments have provided im- 
portant savings of time and money for 


many clients. 


Regardless of your interest, be it in fin- 


ished products—fabricated parts or basic 


BROWN & ROOT, Inc. 


sean 8, 


materials Brown & Root can help you. 
Centralized responsibility coordinates 
engineering and construction. This plus 
loyal personnel will save your firm time 


° +. money. 


If your company contemplates new con- 
struction or plant expansion a call from 
you will place Brown & Root plant plan- 


ning experts at your disposal. 


neces Condauilerd 


Hh Ou Ss TON 1, Texas 


CABLE ADDRESS — BSROWNBILT 


BROWN-BILT 


Associote Componies:— BROWN ENGINEERING CORP. 


@ BROWN & ROOT MARINE OPERATORS INC. 
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terminal of the Andian National pipe 
line carrying crude from the de Mares 
and Casabe fields. 

The proposed project calls for a 
25,000-barrel-a-day refinery to meet the 
requirements in both the Atlantic and 
Pacific Coast sections of Colombia. 
These areas are now supplied by im- 
ports since Colombia's refineries are all 
located in the interior without ready 
access to coastal markets. 


Japanese Refiners Put 
Platformers on Stream 


First UOP Platforming units to be in- 
sialled in the Far East have gone on stream 
at two Japanese refineries. One unit is 
at Koa Oi] Company, Ltd., Marifu, with 
a design capacity of 1300 barrels a day. 
The other unit is at the refinery of 
Nippon Petroleum Refining Company, 
Ltd., also with a capacity of 1300 bar- 
rels a day. Both companies are associ- 
ated with Caltex. 





Sunray Begins Work on 
New Platforming Unit 


Preliminary grading and site prepara 
tion has been completed and foundation 
work begun on the new UOP Platiorm 
ing unit which Sunray Oil Corporation 
is building in conjunction with its cat- 
alytic cracking refinery at Sunray Vil- 
lage, Duncan, Okla 

Construction is being handled by Re- 
finery Engineering Company, Tulsa. 
Universal Oil Products designed the 
catalytic reformer for 5000 barrels a day 
of thruput. Engineering work on the 
Platformer is being done by Mechanical 
Design, Inc. 

Approximately ten months will be re- 
quired to complete engineering and con- 
struction on the new Platformer 





Semet-Solvay Starts Up 
New Polyethylene Plant 


Production of polyethylene products 
has started at the Niagara River petro 
chemical plant of the Semet-Solvay 
Petrochemicals division of Allied Chem- 
ical & Dye Corporation. The plant is 
located at Tonawanda, N. Y. 

ethylene is derived from gas which 
is produced from fuel oil in equipment 
design and erected by Semet-Solvay 
Enyineering divis‘on. This is an inno- 
vation in the petrochemical industry as 
most plants have been built near natu- 
ral vas lines 

Lummus Company designed and con 
structed the ethylene plant, while 
Semet-Solvay eng neers designed the 
plant for production of polyethylene 


Payne & Johnston, Byars 
to Start on Gasoline Unit 


Construction ts expected to start right 
away on a proposed natural gasoline 
plant in White Flat pool located in 
northeastern Nolan County, Texas. The 
plant will be built and operated by 
Payne & Johnston and B. G. Byars, 
Kast Texas producers who own a major 
part of the production in the pool. The 
new installation will process between & 
and 10 Mincf of gas daily and will pro- 
duce butane, propane and natural gas 
oline 
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Yugoslavia Schedules 
Refinery Construction 


The Yugoslav government has devel 
oped a program for investment of cap- 
ital in the construction of new State 
controlled oil refineries. Under the pro- 
gram a 500,000-ton-yvear crude process- 
ing plant will be built at Sussak, east 
of Rjeka (Fiume). For this project ma 
chinery is to be supplied by West Ger- 
man engmeering imdustries. Anothes 
600,000-ton-a-year crude processing 
plant is to be built at Zagreb and an 
other of the same capacity in Belgrade 
The latter is to be operated by a 
Yugoslave-Romanian-Russian State 
concern which is to be created within 
the provisions of the Yugoslav-Russian 
trade agreement 
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Houston Oil Man Plans 
Big Wyoming Gas Plant 


Plans for a $4.5 million gas plant in 
the field of Weston County, Wyo., have 
been announced by Lucien Cullen, 
Houston oil man. A group of Houston 
investors, including Cullen, will finance 
the venture 

Tentative plans, Cullen said, call for a 
plant to process 30 Mmef of gas daily, 
with operators who furnish the gas 
guaranteed 25 percent of the sales price 
of the retined products, or a minimum 
of 5 cents per 1000 feet of gas. The 
site would be west of Newcastle. 
















Atlantic Completes First Step in Modernization— 

This new Catforming unit which The Atlantic Refining Company recently put on stream at its 
Philade'phia refinery is the first such unit on the East Coast. Completion of new unit marks the 
completion of the init:al phase of a $50 million modernization program at the refinery. The 
Catformer has a capacity of 500,000 gallons of high-octane gasoline daily. 

Now being constructed as part of the modernization are a synthetic ammonia plont, a 
catalytic cracking un:t which will be the largest of its type in the world, a large distillation 
unit with a capacity of 50,000 barrels of crude oil a day and an aviation aikylate unit. 


Construction Capsules 


Pan American Refining Corporation has 
begun construct on of a 21,000- barrel-a 
day Ultraforming unit at its Texas City, 
Texas, refinery. The contractor is The 
M. W. Kellogg Company. Ultraforming 
is a new catalytic reforming process «e 

veloped by Standard Oil Company (In 
diana). 


= 
Phillips Petroleum Company has almost 
doubled its production of anhydrous 
ammonia with start-up of a new 450 
ton-a-day plant recently completed by 
Phillips Chemical Company, a wholly 
owned subsidiary, at Adams ‘Terminal 
on the Houston Ship Channel. Also be 
ing put inte operation at Adams ‘Tet 
minal is a new 405-ton-a-day = triple 
superphosphate fertilizer plant At the 
same time new additions to Phillips’ 


plant at Dumas in the Texas Panhandle 
more than double the production of 
nitric acid used in the manufacture of 
ammonium nitrate in its plants there. 

* 


The Texas Company has awarded a 
contract to James P. O'Donnell, Engi 
neers, New York, for the structural and 
piping design of a new alkylation plant 
to be erected at Texaco’s Eagle Point 
refinery at Westville, N. J. The process 
design of the 2000 barrel-a-day plant is 
being handled by Texaco. 
* 


Skelly Oil Company will install a 7500- 
barrel-a-day catalytic reformer at its El 
Dorado, Kan., refinery. Licensing ar- 
rangements have been completed with 
Universal Oi] Products Company 





PALMER 


MERCURY ACTUATED 


DIAL THERMOMETERS 


in 3 types to suit any 
requirements 


PATENTED 


Full 417," dial face. 
Stem can be placed 
at any angle and 
case can be rotated 
to any readable 
position. 


Rigid Stem Dial Ther- \ 
mometer tapered bulb, 
interchangeable with 
standard industrial ther- 
mometer separable socket. 
(As illustrated above.) 


Wall Mounted Dial 
Thermometer with 
flexible connecting ar- 
mor, Case adjustable to 
easy reading position. 


Flush Mounted Dial 
Thermometer for pan- 
e! mounting with flex- 
ible connecting armor. 


All three types have a full 
4," dial face. 


for accuracy: Mercury actuated . , . Fully Com- 
pensated by Invar Compensaton, Guaranteed 
Accurate | scale division. 
for angularity: Can be adjusted to most read- 
able position at any angle desired. 
for readability: Bold Black Numbers ...11” of 
scale Reading Dial face can always be placed 
in easiest readable position. 
for interchangeability: Always specify 
“PALMER” Separable sockets as they are inter- 
changeable for Dial or Industrial type Ther- 
mometers. 

Send fer Bulletin 31-129 for details on 

the New Polmer Dial Thermometer. 
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Who's Building... 


The Dow Chemical Company has com- 
pleted a plant for the manufacture of 
ree A at Midland, Mich, and the 
plant is now in full production. The pro- 
duction plant is composed of alkylation, 
cracking and finishing units 

* 


Suntide Refining Company lias put all 
remaining units of its new $20 million 
Corpus Christi, Texas, refinery into op- 
eration. Other units of the 30,000-barrel 
a-day plant went on stream last August, 
about one year after construction of the 
plant was started by the Lummus Com- 
pany 

. 
Petroleos Mexicanos, Mexico's oil mo- 
nopoly, has been given a budget for the 
current year of $11,630,000 for construc 
tion of refineries. The agency's Mina- 
titlan refinery will account for half of 
this sum while the modernization of the 
Ciudad Madero refinery and a new ab- 
sorption plant in Reynosa will require 
the balance of the money. The Reynosa 
unit will be capable of handling approxi 
mately 8.5 Mmef of gas 

e 
Petroleum and Chemical Corporation 
(Australia), Ltd., a new company, plans 
to build a petrochemical plant at Silver- 
water, near Sydney, Australia. Ameri- 
can private investors are reported to be 
among backers of the venture which 
will have an initial capital of $7 million 
Feed stock for the installation will be 
obtained from Bitumen and Oil Refin 
eries (Australia), Ltd 

oa 
Monsanto Chemicals (Australia), Ltd., 
Monsanto Chemical Company's Austral- 
ian associate, has started production of 
phthalyl sulfacetamide at its new plant 
in Australia. It has also started produc 
tion of polystyrene from imported styrene 
monomer 

m 


Husky Oil Company has completed a 
$1 million improvement and moderniza 
tion program at its Cody, Wyo., refin 
ery. Most recent unit to go on stream 
was a 6000-barrel-a-day vacuum unit 


American Cyanamid Company has 
doubled the originally planned produc- 
tion capacity of the anhydrous ammonia 
plant that it is building near New Or- 
leans. The plant, now 40 have a capacity 
of 300 tons a day, will cost $50 million 
In addition to producing anhydrous 
ammonia, the plant will manufacture 
acetylene, hydrocyanic acid and such 
derivatives as acrylonitrile and ammonia 
sulfate 


e 
Republic Oil Refining Company has put 
on stream a 5500-barrel-a-day UOP 
Platforming unit at its Texas City, 
Texas, refinery. The unit was developed, 
designed and licensed by Universal 
Products Company. Construction of the 
Platformer was handled by Procon, Inc 

— 
Allby Asphalt and Refining Corpora- 
tion has scheduled the start-up of its 
new asphalt refinery at Hammond, Ind., 
for next month. The plant is being built 
by Byerlyte Corporation, Cleveland, and 
Allied Materials Corporation, Oklahoma 
City, Okla 

- 


Lion Oil Company has placed im opera- 





TROLEUM 


| Follow this simple 
| gauge glass rule... 
| 


1] for the gauge 
nd 


2 for the shelf 


the small investment in space and pennies 
that you put into buying two spare gauge 
glasses will be repaid a hundred times in: 





@ Fast glass replacements at regular in- 
tervals—for maximum gauge safety. 

@ An extra spare for quick glass re- 
placement in emergencies 

@ Assurance that you can get the type 
of gauge glass you want—the instant 
you want it. 
Round-the-clock assurance against 
damage through gauge failure. 


CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 


Application Recommended Product — 


CORNING brand stando: 7 
gouge glosses 


PYREX brond high pressure 
gouge glosses 


Norma! Conditions 
(Up to 100 p.s.i.) 


Higher temperotures © 


PYREX brand heovy-wo!! 
gouge glosses 


Higher pressures 


PYREX brand red-line 
gouge glasses 


Extra visibility 


Viewing inside PYREX brond sight glosses 

furnaces, reactors = 

pressure vessels, etc. = 
PYREX ‘oeond: tetelenter 
glasses 


Lubrication 
inspection 


PYREX brand oi! cup 
glosses 


Visible discharge 
devices 


Start this new protection today! Order 
two spare gauge glasses for every boiler 
in your plant! 

Call your Industrial Distributor NOW! 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 
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Ammonia-type Beer Chiller —outer 3” pipes of steel; inner 2” Duplex Tubing with steel over copper. 
Beer is circulated through copper circuit. Courtesy The Vilter Manufacturing Co., Milwaukee, Wis. 


Copper and its Alloys Increase 
Service Life 
of Refrigeration Systems 


Mechanical refrigeration has grown 
very rapidly and has deeply penetrated 
industrial, processing, chemical, refin- 
ing and domestic fields. 

Since refrigeration systems involve 
many miles of tubing which must han- 
dle corrosive liquids, gases, or cooling 
waters, the selection of tube alloys 
capable of standing up under severe 
service conditions is one of the most 
fundamental problems confronting the 
engineer. In this field copper-base al- 
loys are predominantly used because 
they have proven very satisfactory. 


Freon and Methyl 
Chloride Refrigerants 

Where refrigerants such as Freon or 
methyl chloride are used, Copper, Red 
Brass, Admiralty, Aluminum Brass, 
Aluminum Bronze and the Cupro 
Nickel alloys are corrosion resistant 
and give long life. The selection of the 
proper alloy depends upon the cooling 
water, brine, or product. 


Ammonia Refrigeration 
The good corrosion resistance of 
steels to ammonia, both gaseous and 
liquid, explains their wide use in the 
1954 
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construction of equipment handling 
ammonia. However, steel tubes and 
pipes are subject to corrosion from 
brine, sea water or fresh water. This 
shortcoming can easily be overcome 
through the use of Duplex Tubing, con- 
sisting of copper or copper-base alloy 
to the water side and steel to the 
ammonia side. This combination is 
finding wide application not only for 
ammonia refrigeration, but also for 
equipment producing ammonia and its 
compounds. 

The most popular combinations are 
low carbon steel with Copper, Ad- 
miralty, or Red Brass for handling 
fresh water from rivers, lakes, ponds, 
and wells. Where sea water is used for 
cooling purposes, Cupro Nickel, Du- 
ronze IV (arsenical aluminum bronze), 
Aiuminum Brass, and Admiralty are 
preferred because of their greater cor- 
rosion resistance. 


Corrosion by Brine 
In general, copper and its alloys 
stand up very satisfactorily handling 
cooling brines. Where general or local- 
ized corrosion occurs, it is usually due 
to the presence of other substances in 
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bey MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. —IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


the brine. For example, ammonia con- 
tamination may lead to corrosion crack- 
ing of stressed yellow brasses. 


Corrosive Atmospheres 

Where air is being cooled, the mois- 
ture in the air is precipitated on the 
cool surface of the tubes. Such con- 
densate may absorb corrosive gases 
and salts which are destructive to fer- 
rous metals. Copper and its alloys 
generally withstand this type of corro- 
sion very satisfactorily. 

Where air instead of water is cool- 
ing the refrigerant, copper and its al- 
loys give excellent service. 


Circulating Fresh Water 
For fresh water, Copper is very 
widely used. Admiralty and Red Brass 
are also in common use, the Admiralty 
being preferred where sulfides are pres- 
ent in the cooling water. 


Circulating Sea Water 

For sea water at velocities of 5 to 
6 ft. per second, Arsenical Admiralty 
stands up well. Where the velocities 
exceed this speed, impingement corro- 
sion may be encountered in Admiralty 
tubing. Under these conditions Alumi- 
num Brass, Cupro Nickel or Duronze 
IV should be used because of their 
superior resistance to impingement. 


Product Corrosion 

For handling beverages, chemicals, 
liquids, or gases, the selection of the 
most suitable metal depends upon the 
nature of the product handled. For 
many applications, copper and its al- 
loys are very satisfactory. For special 
cases involving the handling of liquids 
or gases corrosive to copper, or where 
product contamination by traces of 
copper is undesirable, Duplex Tubing 
consisting of Aluminum, Low Carbon 
Steel, Stainless, etc., combined with 
Copper and its alloys often give excel- 
lent service. 


Laboratory Service 

Bridgeport corrosion metallurgists 
have been helpful in recommending 
Duplex Tubing combinations which 
have led to improved operating effi- 
ciencies. Not only has tube life been 
greatly extended but lower maintenance 
has resulted. Contact your nearest 
Bridgeport office for help on your metal 
problems and for your tube require- 
ments. (1338) 
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Who's Building. ee Pacific Process Pumps 


tion its new refinery facilities at El 
Dorado, Ark. Constructed at a cost of 
about $5.5 million, the new installations 
include a Model 4 fluid catalytic crack 
Ing unit, vapor recovery unit, alkylation 
plant, cle ethan'zer unit, additional steam 
venerating units and new product stor 
ee tanks. Lummus Company designed 
and constructed the plant additions 

o 
Union Oil Company of California has 
taken a five-vear option to purchase 700 
acres of land adiacent to the eastern 
houndary of its Oleum, Calif., refiners 
for possible future expansion of facili- 
ties. The refinery’s present available 
acreage will have been largely used up 
upon completion of the units now under 
construction at Oleum. 

* 
Sinclair Refining Company and Con- 
solidated Chemical Industries, Inc., plan 
to vive air pollution abatement a boost 
in Houston area by cutting the escape 
of sulfur dioxide fumes. Sinclair will 
install facilities to recover heavy acid 
sludge, Consolidated will build a $3.5 
million plant to burn this sludge for 
production of sulfuric acid. Sinclair wil 
also build a sulfur recovery plant. 

s 





Compagnie de Raffinage Shell-Berre is 
producing sulfur from natural gas for 
the first time in France at its RBerre- 
l’Etang refinery. Expected production is 
between 4000 and 5000 tons this vear. 

* 


Jordanian Reconstruction Council has 
decided to erect a $7.5 million re finery 
in Jordan to refine the country’s share 
of crude oil from Taplne. Technical de- 
tails will be prepared by the corneil and 
sent to the International bank for Re 
construction and Development prepara 
tory to a loan request. The proposed 
refinery is expected to be located at 
Mafrak 
+ 
Prime Oil Company, a division of Wood 
River O' & Refining Company, Wichita, 
Kan., will erect a $10 million refinery 
on a 155-acre tract in Calumet City, Hl 
The plant’s capacity will be 15,000 bar 
rels a day 
* : ; 
S. A. Tecnico—Industriale, “Aquila,” % Custom fabricated from properly chosen materials to perform 
’ J . . . . . . . 

petroleum refinery at Trieste, has heen their tough jobs, Pacific process pumps give a mighty assist in the 
granted a $2012,500 loan by the Allied production of insect sprays, detergents, antiseptics and a host of 
Militar \ 3 1OVve - ment te he ee * a the other products that safeguard health and give comfort to mankind... . 
cons a ny T ine ° os ” - 2 . 

sail , , thus in a sense becoming “modern fly swatters!’ The widespread 
use of Pacific process pumps for heavy-duty assignments in the 
petro-chemical industry is conclusive proof of Pacific’s ability 


Crown Central to Install to perform continuous service with sustained economy. 


$1 Million Houdriformer Pacific single-stage Types SVC and SEC handle liquids from sub-zero 
Work is scheduled to start immedi to 800°F., 15 to 1,600 gpm, 500 to 600 psig, discharge pressure, 

ately on a 5000-barrel-a-day | Houdri- | differential heads up to 600 feet, speeds to 4,000 rpm. Two-stage Type 

former at Crown Central Petroleum | ae ae a 0°F. 5 600 ¢ p aed 

Corporation's Pasadena, Texas, refinery RVC pumps liquids from sub-zero to 850°F., 50 to 6 gpm, discharge 
The Houdriformer will be an addi- pressure to 600 psig, differential heads to 825 feet, speeds to 

tion to Crown Central's refinery on the | 3,600 rpm. For further details, write for Bulletins 101 and 108. 


Houston Ship Channel at Pasadena. It 

will handle typical stocks processed in 

Gulf coast refineries and will incorpo Pp. : 
rate facilities for the complete condi- PACIF FI C acific um 5 1nc. 


tioning of charged stocks prior to 


retorming , 
he basic process designs were fur- | Ws CtH0On, pe I/, HUNTINGTON PARK, CALIFORNIA 


ished by Houd Process Corporation. 
+ ee 4 <a gdanoene ee Export Office: Chanin Bidg., 122 E. 42nd St., New York 


Contract for the construction of the ’ ‘ 
catalytic reformer and other facilities PU Vi Ps Offices in All Principal Cities 
was awarded to Blaw-Knox Company cP-9 
Completion is scheduled for October 
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One of 
motive problems—-the 
combustion chamber deposits in the en- 
gine and the resultant demand of the 
engine for higher octane gasoline—was 
discussed at the annual mecting of the 
Society of Automotive Engineers, Jan- 
uary 11-14, Detroit. To alleviate the 
problem, two approaches were consid- 
ered: gasoline additives improve 
ments in motor oils 


Gasoline Additives 

Dr. C. O. Tongberg, Standard Oil 
Development Company, discussed the 
gasoline additive approach to combus 
tion chamber deposits. Extensive car 
surveys and controlled field and labo- 
ratory engine tests indicate that the 
major problem resulting from combus- 
tion chamber deposits is octane require- 
ment increase, and that neither preigni- 
tion nor spark plug fouling is critical 
in present day cars. Less than seven 
percent of all cars on the road today 
could have a preignition problem, and 
most of them would not experience the 
problem if a high octane premium yas 
oline were used 

Means of eliminating these deposits 
or minimizing their harmful effects 
through changes in the make-up of the 


important auto- 
formation of 


today's most 


IDEAL 








Ball Bearing Adjustable Thrust 


Tube Expanders are made for Tubes '« 


diameter and larger. 


Recommended for use with any Controlled 
Rolling Motor for uniform expansion of 


Tubes. See your Dealer or 


write us for Bulletin. 


gasoline and lubricating oil, and by the 
use of gasoline additives, are under 
study by petroleum research labora- 
tories. A variety of gasoline additives 
been investigated by the authors 
These include combustion catalysts, de- 
signed to promote removal of the 
deposits by combustion; deposit modi- 
fiers, intended to convert the deposits 
to a harmful form; and solvation 
agents, intended to remove the deposits 
by a solvent or fluxing action 


have 


less 


The combustion catalysts studied in 
cluded chromium and cobalt compounds 
These materials had essentially no effect 
in preventing octane requirement in- 
crease, the most serious problem asso- 
ciated with the combustion chamber 
deposits 

Tricresyl phosphate, a readily avail- 
able additive of the deposit modifier 
type, has been studied. Based on a large 
number of engine tests, tricresyl phos- 
phate in a base fuel has been found to 
give (1) more control of preignition; 
(2) higher ultimate engine octane re 
quirements; and (3) slightly greater 
loss of power and poorer fuel economy, 
when compared with the base fuel alone 
Overall, the disadvantages of tricresyl 
phosphate appear to more than offset 
its benefit with respect to preignition, 
particularly since preignition does not 
appear to be serious in today’s cars 


WIEDEKE Precision-Built Tube Expanders 
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For Rolling—Heat Exchanger, 
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In further experiments, some bene- 
ficial effect on octane requirement in- 
crease was observed with certain solva- 
tion type additives. These included high 
boiling, fluorine-containing organic 
chemicals 

Further intensive research toward 
solving the combustion chamber de- 
posit problem can be expec ted, particu- 
larly since this problem may be more 
serious in future-design engines. 


Tricresyl Phosphate 

R. J. Greenshields, director of Shell 
Oil Company's Wood River, IIL, re- 
search laboratory, cited reports of tests 
made by Sun Oil Company, General 
Motors, E. I. du Pont de Nemours and 
Company and independent research or- 

ganizations, as well as Shell, indicating 
the seriousness of yy and spark 
plug fouling caused by lead deposits. 

He said a very severe road test on 
eight new 1952 cars under city driving 
conditions conducted by the Southwest 
Research Institute showed that cars 
using tricresy] phosphate went 170 to 

250 percent farther than cars using ordi- 
nary fuel before spark plug touling 
began. ‘Two of the cars that had been 
fouled in the test with ordinary gasoline 
were run on the same schedule for 300 
miles using gasoline with tricresyl phos- 
phate and both regained 60 percent of 
the acceleration performance that had 
been lost. 

Concerning power from spark 
plug misfiring, Greenshields said that in 
a Shell Oil laboratory test a typical en- 
gine that had been fouled using regu- 
lar gasoline had only 87 percent of new 
spark plug power, but after eight hours 
of operation with fuel containing tri- 
cresyl phosphate the power was back 
at 98.5 percent of new plug power 


Lubricant Composition 

Dr. LL. EK. Moody, Standard Oil De- 
velopment, discussed the effect of lubri- 
cant composition on combustion cham- 
ber deposits. Conventional motor oils 
are usually prepared by blending a 
thick, viscous component (bright stock) 
with a thinner oil (distillate), However, 
to prepare an improved motor oil—one 
which does not contribute to combus- 
tion chamber deposits—it was found 
necessary to eliminate the thick com- 
ponents (all of the bright stock and 
some of the distillate). The crude oil 
source and the types of hydrocarbons 
present in the motor oil do not seem to 
affect combustion cleanliness 

With the thick components removed, 
the remaining distillate base oil requires 
an additive thickening agent so that the 
finished motor oil will give low oil con- 
sumption. This additive, of course, must 
not contribute to the formation of com- 
bustion chamber deposits. A non- 
contributing thickening agent, which 
also imparts other valuable properties 
to the oil, is readily available. 

Other additives are commonly used 
in motor oils to give them good de- 
tergency and to inhibit deterioration 
during use, A detergent-inhibitor addi- 
tive which is wholly non-contributing 
to combustion deposits has not yet been 
found. Still, by careful selection of the 
optimum concentration and type of addi- 
tive, presently known detergent-inhibi- 
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KEEP PRESSURES 
LOCKED IN TIGHT 


@ On shut-off valves, headers, pressure 
vessels, on all high-pressure refinery equip- 
ment Republic Alloy Steel Studs provide 
maximum holding power. Keep pressures 
locked in tight. 


Clean, accurate threads for full engaged- 
thread area plus dependable Republic Alloy 
Steels assure you of maximum service . . . 
even under the most severe pressure, heat 
and corrosive conditions. Specify Republic 
Alloy Steel Studs for new pressure vessels. 
Carry them in stock for replacements. 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division « Cleveland 13, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


RAPS. “ 





Other Republic Products include: Bolts, Studs, Nuts and Rivets — Pipe — Sheets — Plates —Electrunite Heat Exchanger Tubes 
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Chetumal, Mexico 


ITH more than one million 
square feet now in use, 
field proven GULF-SEAL Prefabricat- 
ed Asphalt Lining provides an endur- 
ing answer to erosion and seepage 
problems, and at a significantly low 


cost. 

Before releasing these linings to In- 
dustry, for the control and elimina- 
tion of water seepage and erosion in 
reservoirs and industrial waterways, 
the linings underwent extensive test- 
ing in nationally-known laboratories. 
Additionally, installations were laid 
down in many parts cf the country to 
obtain complete data on the per- 
formance of these linings under vary- 
ing climatic and soil conditions. 
Uniformly encouraging results 
emerged frcm these field and lab- 
oratory tests, confirming the dura- 
bility, stability, and longevity of 
GULF-SEAL linings. We recommend 
them for your serious consideration 
most sincerely. 

Extraordinarily complete technical 
data is conveniently available to 
you, including full-color movies show- 
ing a bread crcss-section of installa- 


tions. Our catalog, which is just off — 


the press, will provide you with 
valuable original material in the 
evaluation of these linings. 

We will be happy to mail your copy 
to you. 


NEW, ECONOMICAL LININGS 
CONTROL EROSION and SEEPAGE 


SPECIFCATIONS 


Size of Sheet: One-half inch thick, 
three feet wide, and any convenient 
length . . . Joints: Made with special 
mastic, supplied w:th order. Long sides 
are lapped 3”, ends, 6”. Alternate: 
ends and sides may be butted, with 
either 4° overlay or underlay strip. 
Materials: Specally processed & for- 
mulated asphalt bas> mastic, in which 
are incorporated selected fillers and 
fibres for additional strength and dura- 
bility, covered by felt sheets top and 
bottom which are then treated to in- 
crease longevity of lining. 

(Complete Specifications are con- 
tained in Catalog.) 
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Harris Reservoir 


A PRODUCT SPECIFICALLY ENGINEERED FOR THE PETROLEUM, NATURAL GAS AND PETRO-CHEMICAL INDUSTRIES 


GULF STATES ASPHALT COMPANY 


POSTOFFICE DRAWER 508 @® SOUTH HOUSTON, TEXAS @© HUDSON 6-7195 
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tors may be used in formulating im- 
proved motor oils. 

Based on the results of this work, an 
improved commercial motor oil has 
been formulated with low combustion 
chamber deposit and octane requirement 
increase properties. Used in combina- 
tion with a commercial leaded gasoline, 
the improved oil shows as much as a 
four octane number advantage over a 
conventional motor oil. That is, to pre- 
vent knocking after the first few thou- 
sand miles, a car operating on the im- 
proved oil could use a gasoline four 
octane numbers lower than that re- 
quired by a car using a conventional 
motor oil 

While much progress has been made 
in reducing octane requirements through 
better motor oils, there is still much 
room for improvements. 


Crankcase Oil 

R. L. Overcash, W. Hart and D. J. Mc- 
Clure, Kendall Refining Company, dis- 
cussed crankcase oil as an approach to 
the problem of combustion chamber de- 
posit. Many of today’s engines present 
no real problem in performing satisfac- 
torily with present fuels and lubricants. 
However, knocking and preingnition 
complaints have reached quite serious 
proportions im some cars due to the 
accumulation of deposits in the combus- 
tion chamber. This paper reports only 
on the reduction of combustion cham- 
ber deposits through the use of specially 
formulated crankcase oils, although 
fucls, engine design and operating con- 
ditions are also important factors 

Laboratory tests have been developed 
to measure the increase in fuel quality 
necded to prevent “knocking” as de- 
posits are accumulated in the combus- 
tion chamber. The difference between 
the octane number of the fuel to pre- 
vent knock when the engine is clean 
aad when the engine has run 120 hours 
is hereafter referred to as octane re- 
quirement increase or ORI 

Oils containing very heavy, or high 
boiling range stocks contribute much 
to the formation of deposits in the com- 
bustion chamber, and, therefore, high 
ORI. Different methods of refining for 
the heavy stocks did not improve their 
behavior in the combustion chamber 
Substitution of low viscosity, low boil- 
ing range neutral stocks, along with 
V.I. improvers, reduces the ORI by 
40 percent. In general, the lower the 
boiling range of the stocks employed, 
the lower the ORI, but the use of such 
stocks in lubricating oils is limited by 
increased consumption. Another way of 
improving ORI is by the selection of 
proper additives to compound oils for 
this particular problem. An over-all re- 
duction from an ORI of 25 to an ORI 
of 5 was possible through the use of 
proper stocks and additives 

Road tests in different types of cars 
showed a reduction of about four octane 
numbers in the quality of fucl needed 
to operate free from “knock” when using 
the improved oil as compared to the 
usual type of oil being sold today 

Preignition in modern engines may 
be defined as the ignition of the fuel 
air mixture by some hot spot, such as 
corn flake type deposits, rather than by 
the spark plug. Laboratory tests show 
that the oil containing low boiling range 
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Limited Supply 
Reprints of Petroleum Refiner's 


1952 PROCESS HANDBOOK 


Refining Processes 
In a Nutshell 


A limited supply of reprints of Petroleum Refiner’s 1952 Process 
Handbook is available. This issue contains 78 process descriptions, 
78 flow diagrams and Marshall Sittig’s 54-page monograph, “Cata- 
lytic Cracking Techniques in Review.” This handbook offers refining 
men their only complete source of such process information. $1 per 
copy. 
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| GULF PUBLISHING COMPANY: Enclosed is $ for 
Mail | copies of reprints of Petroleum Refiner's 1952 
Process Handbook. Send to: 


This | Nome 


Address 
Coupon 
PETROLEUM REFINER 


Now eee Reprint Department 
x HOUSTON 1, TEXAS 











PLATINUM COUPLES 
CHROMEL ALUMEL 

IRON CONSTANTAN 

COPPER CONSTANTAN 
IRON CUPRONEL 


No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon ‘'Serv-Rite" insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘‘Serv-Rite"’ wire is now man- 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insula- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
tigid specifications. 


All-Types of Insulation 


Felted Asbestos 


Asbestos Broid 
Weatherproof Braid 
Glass Broj : 
raid Polyvinyy Plastic 
Nylon Braid 


: - 
Stainless Steel Armored Brai 


Silicone Treated 


Cotton Braid Lead Jacket 


The home of “SERV-RITE” 
Full Particulars on Request 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 
Dept. 25 - 3000 South Wollace $?., Chicage 16, Hil. 
Dept. 25+ 2035 Hemilten Ave., Clevel 14, Ohie 
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Who's Meeting 


stocks and selected additives lower the 
octane number of the fuel required for 
preignition free operation by more than 
ten numbers. Road tests in cars showed 
an improvement of five to eight num- 
bers 

This specially formulated oil, when 
tested in the laboratory knock test, did 
not have the ability to remove deposits 
that had been laid down in the combus- 
tion chamber when the engine was op- 
erated with an oil containing heavy 
stocks such as bright stock 


Fundamental Question 

Joel Warren, Ethyl Corporation, dis 
cussed the results of an investigation 
which was directed toward determining 
why deposits increase antiknock re- 
quirement. Data were presented which 
indicate that substantially 100 percent 
of the increase in octane-number re- 
quirement caused by deposits results 
from a combination of thermal and 
volume effects. An analysis procedure 
was presented which indicates that de- 
posit-thermal effects may result entirely 
from the heat that is stored in the de- 
posits. Thus, the deposits absorb heat 
during the combustion process in one 
cycle and transfer it to the fresh charge 
during the intake and compression por- 
tions of the following cycle. Based upon 
the findings reported in this paper, those 
engines with the smallest area of com- 
bustion-chamber surface, for a given 
displacement, would be expected to have 
the smallest thermal effects, and hence 
should have minimum deposit effects. 


NGAA 


The fourth annual West Texas _ re- 
gional meeting of the Natural Gasoline 
Association of America has been sched- 
uled for Friday, February 26, 1954, in 
the Lincoln Hotel, Odessa. 

Discussions of gas measurement, pet- 
rochemicals, engine and compressor 
maintenance and corrosion will fill the 
technical portion of the program, while 
two addresses by leading oil executives 
on broader phases of the industry will 
be features of the afternoon session 


Members of the program committee 
for the meeting are: W. 1D). Noel, presi- 
dent, Odessa Natural Gasoline Com- 
pany, chairman; J. M. Sappington, 
Barnhart Hydrocarbon Corporation; W. 
T. Edwards, Frontier Natural Gasoline 
Company; K. L. Haught, Fullerton Oil 
Company; Ernest Hes, Gulf Oil Corpo- 
ration; R. R. Davison, Lion Oil Com- 
pany; John R. Leonard, Magnolia Pe- 
troleum Company; W. L. Phillips, 
Phillips Petroleum Company; EF. D. 
Dickey, Shell Oil Company; S. M. Sis- 
lev, Shell Oil Company; J. R. Green, 
Skelly Oil Company; KE, R. Wagner, 
Stanolind Oil & Gas Company; Charles 
W. Ward, Stanolind; Harry P. MeClin- 
tock, Tex-Harvey Oil Company; L. I. 
Baker, The Texas Company, and John 
kk. Springer, Tide Water Associated Oil 
Company 


rN 


At therr annual meeting the board of 
directors of the Asphalt Institute 











NATIONAL AIROIL 


Oil Burners 


OF THE STEAM AND 
MECHANICAL TYPES 
NOW COMBINED INTO 


Dual Stage 
BURNERS 


Now, at last, the inherent advan- 
tages of both systems of fuel oil 
atomization are profitably yours . . 
within the one, new NATIONAL 
AIROIL Dual Stage Burner. 


41 years of combustion equipment 
design and manufacture are in back 
of the Dual Stage Oil Burner . . 

and, it has been thoroughly tested 
and proved in the field for firing: 
Petroleum Processing Heaters; Ro- 
tary Kilns; H.R.T., Scotch Marine 
and Water Tube Boilers; etc. 


Available in three sizes, the 
NATIONAL AIROIL Dual Stage 
Burner fires all grades of fuel oil 
from No. 2 to No. 6, with a ready 
capacity of 80 to 300 g.p.h. Further, 
for a perfect flame pattern, we 
would recommend using with the 
Dual Stage Burner cither the 
NATIONAL AIROIL Universal 
Register for forced draft or the 
NATIONAL AIROIL Tandem Unit 
for natural or induced draft furnaces. 


Get detailed description, illustration, 
and specifications in NATIONAL 
AIROIL Bulletin 25. 


OIL BURNERS and GAS ~~ for indus- 
trial power, process and heat ~ } 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam — 

MOTOR-DRIVEN ROTARY 

aa PRESSURE. ATOMIZING On 
URN 

ov _ yen - pr Steam and Mechan- 
ical Atom: 

LOW AIR PRESSURE OIL BURNERS 
YS OlL BURNERS, fer small 
ocess furnaces and heating plents 

GAs BURNERS 

po ge ag GAS & OIL BURNERS 
UEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

AIR INTAKE RS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 East Sedgley Ave., Philadelphia 34, Pa. 
Seuthwestera Division: 25123 So. Bivd.. Houston 6, Tex. 
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SOLVE BIG PROBLEMS 


The petroleum industry has made good use of the “divide-and-rule” formula that con- 
quered kingdoms... to win command of the giant powers hidden in nature’s oil. The 
industry's process engineers have transformed American life by their mastery of petroleum’s 
secrets... and fractionating has been their master key. 

These engineers’ ability to develop processes which break petroleum into its component 
fractions has harnessed the “black gold" into a myriad forms of service. There have been 
other important results, too. The gigantic motor industry ... America’s vast network of 
modern highways ...the services to motor travel—these are largely by-products of the 
petroleum process engineer's knowledge of fractional distillation. 


For many years, Sun Ship has been adding to its own prestige by the service and coopera- 
tion its great shops give to the petroleum industry, and to the many other industries 
which call on Sun Ship's versatile engineering and construction skills. It has built... 
for chemical and petroleum process engineers, and for refineries throughout the world 
...the immense fractionating towers, pressure vessels, special machinery and heavy 
equipment they require. The 95'7” crude tower shown in the photograph, ready for 
shipment, is a representative example. 

Sun Ship’s services will continue to keep pace with the giant strides made by the nation’s 
industries in the engineering progress which is steadily building a greater America. 


Ro 
we LET 
SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) cuHester, PA. 
25 BROADWAY « NEW YORK CITY 
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Who's Meeting ... 


elected Raymond Harsch, manager of 
the Asphalt department of Shell Oil 
Company, San Francisco, chairman of 
the Executive Committee for the com- 
ing vear and reelected Bernard FE. Gray 
president 

Vice presidents clected for the five 
' S. geographical divisions of the In- 
stitute were: George R. Christie, Socony- 
Vacuum Oil Company, Inc., for Atlantic 
Coast Division; Lysle Walker, Leonard 
Refineries, Inc., for Ohio-Great Lakes 
Division; Chester Eberle, Macmillan 
Petroleum Corporation (Arkansas), for 
Mid-West Division; James J. Kelly, 
Kerr-McGee Oil Industries, Inc., for 
Southwest Division; W. F. Lyte, Doug- 
las Oil Company of California, for Pa- 
cific Coast Diviston. These vice presi- 
dents, together with Harsch and Gray; 
and 1). N. Myers, Byerlyte Corporation, 
ex-officio as retiring chairman, con- 
stitute the Executive Committee for the 
coming year 

Herbert Spencer was reelected secre- 
tary of the Institute. George R. Christie, 
Socony-Vacuum Oil Company, Inc., 
was reelected treasurer and John N. 
Smith, also of Socony-Vacuum, assistant 
treasurer. 


WPRA 


The first in a series of five regional 
meetings sponsored by WPRA in 1954 
was held in Beaumont, Texas, February 
11-12. The association’s 42nd annual meet- 
ing will be held at the Plaza Hotel in 
San Antonio, Texas, March 29-31. The 
dates and locations for additional re- 
gional meetings are: May 27-28, Broad- 
view Hotel, Wichita, Kan.; June 24-25, 
Leonard Refineries, Inc.. auditorium, 
Alma, Mich.; September 23-24, Henning 
Hotel, Casper, Wvo.; October 21-22, 
Garrett Hotel, Fl Dorado. Ark 

Speakers heard during the Industrial 
Relations Session included Homer T 
Fort, Jr., public relations director, Mag- 
nolia Petroleum Company; Karl H 
Mueller, attorney, and F. Roe Weise, 
associate director, Industrial relations 
department, Standard Oil Company (In- 
diana). Fort's topic was “Filling the 
Holes in) Employe Communications.” 
Mueller and Weise spoke on the Taft- 
Hartley Law and the effect that possi- 
ble future revisions of the act would 
have on the oil industry, An industrial 
relations panel discussion was held, with 
L.. B. Gough, industrial relations man- 
ager, Magnolia Petroleum Company, 
as chairman of the session 

Four papers in the technical 
were based on requests by refiners in 
the Gulf Coast area. Topics included: 
“Oxygen Susceptibility of Distillates,” 
by J. W. Davis, U.S. Bureau of Mines, 
“Acetylene Profits from Refinery Coke,” 
by Kk. L. Jones, Blaw-Knox Company, 
“Feedstocks for Catalytic Cracking 
Units,” and“ Viscosity Index Improvers.” 


session 


Award to T. M. Lumly 


The Richards Memorial Award was 
presented to T. M. Lumly, president of 
Refinery Engineering Company, at the 


ASME. banquet held in New York 
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IN THE FUTURE 


FEB. 
11-12 | Western Petroleum Refiners Associa- 
tion (Regional Meeting), Hotel 
B t. B . Texas. 
15-17 | American Petroleum Institute 
(Lubrication Committee), 
Shersaton-Cadillac Hotel, Detroit. 
Packaging Inatitute ‘Petroleum 
Packaging Co ittee’, Il 
%6 | Natural Gasoline Association of 
| America (Permian Basin Regional 
j Meeting), Lincoln Hotel, 
Odessa, Texas. 





23-24 





| American Society for Testing 
Materials (Spring Meeting), 
Shoreham Hotel, Washington, D.C. 

Society of Automotive Engineers 
(National Passenger Car, Bod 
and Materials Meeting), Statler 
Hotel, Detroit. 

American Institute of Chemical 
Engineers, St»tler Hotel, 
Washington, D.C 

Oil Industry information Committee, 

} Shamrock Hotel. Houston. 

National Association of Corrosion 
Engineers (Tenth Annual Con- 
ference). Municipal Auditorium, 
Kansas City. Mo. 

American Chemical Society, Kansas 


City, Mo. 
National Industrial Conference Board, 
Ambassador Hotel, Los Angeles. 
Western Petroleum Refiners Associa- 
tion (Annual Meeting), Plaza 
Hotel, San Antonio, Texas. 





American Society of Lubrication 
Engineers. Netherland-Plaza 
Hotel. Cincinnati. 

Society of Automotive Engineers 
(National Aeronautic Meeting). 
Statler Hotel. New York. 

National Petroleum Association 
(Stat Semi-Annual Meeting), 

| Cleveland Hotel, Cleveland. 

| Natural Gasoline Association of 
America (43rd Annual Conven- 
tion), Baker Hotel, Dallas. 


| American Petroleum Institute 
(Lubrication Committee), Skytop 
Lodge. Skytop, Pa. 

Air Pollution Control Association 
(Annual Meeting), Patten Hotel, 
Chattanooga. Tenn. 

| American Petroleum Inatitute (Safety 
Fire Protection Committees, 
Midyear Meeting), Chase-Park 
Plaza, St. Louls 
Liquefied Petroleum Gas Association 
Annual Convention). Conrad 
Hilton Hotel, Chicago. 

American Petroleum Institute 
(Division of Refining, Midyear 
Meeting), Rice Hotel, Houston. 

American Institute of Chemical 
Engineers. Springfield, Mass. 

National Fire Protection Asaociation, 
(58th Annual Meeting’, Statler 
Hotel. Washinaton, D.C. 

National Industrial Conference Board 
(38th Annual Meeting), Waldorf- 
Astoria. New York. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Broad- 
view Hotel, Wichita, Kansas. 


Society of Automotive Engineers 
(Summer Meeting). Ambassador 
and Ritz-Carlton Hotels, Atlantic 


| dty. N.J. 
| Oil Industry Information Committee, 
| Edgewater Beach Hotel, Chicago. 

American Society for Testing Materials 
(Annual Meeting and Exhibits), 
Sherman Hotel. Chicago. 

American Institute of Electrical 
Engineers (Combined Summer 
and Pacific Meeting), San 
Francisco. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Leonard 
Refineries, Inc., Auditorium, 
Alma, Michigan. 

Petroleum Equipment Suppliers 
Aasociation, Manoir Richelieu, 
Murray Bay, Quebec, Canada. 
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ON A HILLSIDE IN SOUTH WALES 

















Llandarcy, the Anglo-Iranian Oil Company refinery situated on 
a hillside near Neath, South Wales, has grown since 1946 from 
360,000 tons to 4,000,000 tons capacity per year. 

In this development program Badger Process Division ot 
Stone & Webster Engincering Corporation, and its affiliate, 
E. B. Badger & Sons Limited, have played a major part. 

Some of the new and modern facilities already completed o1 
under construction are crude distillation, catalytic retorming, 
propane deasphalting, furfural extraction, solvent dewaxing, wax 


manufacturing and clay treating. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 


AFFILIATED WITH E. B. BADGER & SONS LIMITED 














Lower costs through quality ... Welds made 
with Aircomatic are unmatched for strength, 


Fast production of high quality welds in 
aluminum, bronze, copper, nickel, stainless 
steel and the other “hard-to-weld” materials 


that’s the money-saving secret of the 


Aircomatic" process! 
Lower costs through speed . . . With Airco- 
matic, these advantages add up to a tidy 


time-saving on every joint: high deposition 
.. lower weld metal requirements be- 


rate . 

cause of the improved joint designs made 
. and a sizeable reduction in the 

cleaning time provided by Aircomatic’s “no- 


CTION MAGNOLIA COMPANY 


A Division of Air Reduction Company, Incorporated 
Fort Worth « Hobbs 


possible 


slag” characteristic. 





fusion, appearance and freedom from crack- 
ing and porosity ... because Aircomatic 
soe oe 


controls penetration and dilution 
cause high current densities and concen- 
trated heat reduce distortion to a minimum. 

This inert-gas-shielded metal arc process 
can be used with manual guns like the 500- 
amp. Model 20 shown above, or automatic 
equipment. Upkeep and wire costs are low. 
Write today for the Aircomatic Catalog, 
and list of recently lowered wire prices. 


P.O. Box 319, Houston 1, Texas 
El Paso «+ 


GRC) 
Beaumont * Corpus Christi * Dallas « 
Oklahoma City * San Antonio + Shreveport * Tulsa * Wichita Falls 
at the frontiers of progress you'll find 
Southwestern Weadquarters for Oxygen, Acetylene and Other Gases .. . Carbide. . . Gas Welding and Cutting Machines, Apparatus and Supplies. . . Arc Welders, Electrodes and Accessories 
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Reviewing New 


Free Enterprise at Work 


The Texaco Story—The First Fifty 
Years, Marquis James, The Texas 
Company 


lhree after the Spindletop 
vusher of January 10, 1902, production 
of the miracle field) near Beaumont, 
Pexas, dropped from 62,000 barrels to 
“00 barrels a day, within one = year 
With the drop, most of the 200 oil com 
engendered by the strike faded 
view as quickly as the historic 
itself dropped mn production Of 
the original 200 companies, only two 
have survived to become factors in the 
oil industry today 

In “The Texaco Story—The First 
Fifty Years,” Marquis James, Pulitzer 
prize-winning biographer, chronicles the 
early strugeles and later 
of the survivors, The Texas Company 
The by The Texas 
Company, has just come off the press 


years 


patics 
from 
well 


success of one 


book, sponsored 

Texaco survived at a time when drop 
ping production devastated other com 
panies because of the farsightedness of 
Joseph S. Cullinan. “Buckskin Joe,” as 
he was called in his young days, arrived 
in the midst of the Spindletop boom a 
few days after the first well blew in. A 
successful oil man and honor graduate 
of the most astute oil business school in 
the world at that time—the Rockefeller, 
or Standard school—he saw the oppor 
tunities that lay in getting the Spindle 
top oil to refineries, To this end he 
enlisted the aid and financial assistance 
of eminent personalities in the business 
circles of the day to found Texas Fuel 
Company 

Arnold Schlaet, a New York investor 
who came to respect Cullinan as a prac 
tical oil man, was one of the prominent 
men to join the venture, but he made 
clear at the time that he disagreed with 
one detail in Cullinan’s plan. As Texas 
Fuel Company was not chartered to 
produce oil, Cullinan wanted to organize 
an affiliated producing company. Schlaet 
considered the idea premature, con 
tended there was too much production 
already. (At one time at) Spindletop 
water sold for 10 cents a cup while oil 
went for only 3 cents a barrel.) 

Without Schlaet’s help or sanction 
(Schlact had returned East), Cullinan 
had his way about a producing com 
pany. With another group of wealthy 
men he organized Producers Oil Com 
pany as an affiliate of Texas Fuel Com 
pany, which on April 7, 1902, became 
Phe Texas Company 

When Spindletop began playing out, 
Texaco faltered, but only for a short 
time, Through the newly formed Pro 
ducers Oil Company it took big and 
profitable parts in strikes at Sour Lake, 
Saratova and Batson, Texas, and Jen 
nings, Louisiana 

From this beginning, James’ story of 
yrowth evolves mto a strong 
argument tor competitive private en 
terprise. With Cullinan in) Texas, or 
vanizing, planning and continuously ex 
panding it, and Schlaet in New York, 
pushing sales and securing much of the 
capital needed for Cullinan’s seemingly 
reckless scheme a. thre company 
declared its first dividend the tirst 
mstruction of an asphalt 


Te xaco’s 


vrew. It 
Vear, 
and bean cr 


February, 1951) Prerroteun 


Books... 
ASTM Specifications 


ASTM Standard on Petroleum Prod- 
ucts and Lubricants, American So 
ciety for Testing Materials, 1916 Rive 
Street, Philadelphia 3. $6 

The 1953 

includes, im 


the ASTM 


this compilation 
their latest form, most ot 
specifications, test methods 
and definitions widely used im this field 
(The for knock rating of enuine 
fuels and certain standards tor measur 
ing and sampling are issued in’ special 
manuals and not included in this 
pilation. ) 


edition of 


tests 


com 


Prepared by ASTM Cominittee 1-2 
on Petroleum Products and Lubricants, 
this edition provides 146 ASTM) stand 
ards, including 130° test methods; 10 
specifications; 1) classification of diesel 
fuel oils; 3 detinitions of terms relating 
to petroleum, specific gravity, and rhe 
ological properties of matter; 2 recom 
mended practices: one for the purchase 
of uninhibited mineral oil for use im 
transformers and in oil circuit breakers, 
and one for designating = significant 
places in specified limiting values; and 
other material 


Tower Packings 


Tower Packings and Packed Tower 
Design, Max IJeva, The United 
States Stoneware Company, 60 Fast 
2nd Street, New York. $8.50 

This second edition, almost double the 

Its published two 

years avo, mcorporates an extensive m 

throughout all 

the book. So great is the om 
fact, that the book takes on 
characteristics of a new reference 
on oats 


size. oot predecessor 


crease of peneral data 
sections ol 
crease, mM 
the 
manual 
and packed tower design 

Such fle revel 
ing, hold-up and distillation are covered 
in detail, A tower auxih 
aries is also presented, as is a recent 
work of British researchers which aug 
ments the 
tion and 


subject, tower packings 


topics as pressure-drop, 


discussion on 


sections on data generaliza 


liquid-liquid) contacting 


plant and a retinery. Its next ten years 
saw a growth even more phenomenal 
Four refineries were built to go with 
the original > ats Port) Arthur-to 
Humble pipe line was extended all the 
way to Tulsa, and its sales organization 
was pushed over most of the U.S. and 
into forergn countries. These and other 
developments enabled Texaco to move 
forward against the competition of other 
independents and against Standard 

Cullinan lett the company he had 
played such a large part in founding in 
1913 and, in so doing, provided an ap 
propriate marker at the end of Texaco's 
formative vears 


From that time to this, except for the 
depression years, The Texas Company 
history has been marked by steady tech 
nical scientific advances and by 
spectacular expansion World War I, 
the increased use of automobiles, foreign 


REEINER 


PROBLEM 


To produce hydrogen essentially 
free of carbon monoxide which 
has a deleterious effect on product 
quality and plant capacity for 
edible oil producers. 


| 

SOLUTION 
Gi1RDLER developed a highly active 
durable catalyst, G-12, for removal 
of carbon monoxide from the 
hydrogen. Cost of hydrogen pro- 
duction was reduced and carbon 
monoxide content was cut 95% 
resulting in: 


Hydrogen with 


less than 5ppm of 
carbon monoxide 


Take advantage of the experience 
of Girdler in solving your catalyst 
problems! 


FOR 


A O1vision OF 
NATIONAL CYLINDER Gas COMPANY 


Ges Processes Division 
LOUISVILLE 1, KENTUCKY 
NEW YORK * TULSA * GAN FRANCISCO 





New Books... 


trade, development of the Holmes 
Manley thermal cracking process, ad 
vertising, World War II, and many 
other events gave impetus to Texaco's 
growth, Today it is the fourth largest 
oil company inthe UL S 

“The Texaco Story” 
men endowed with the competitive 
spirit. Marquis James has written it 
in a clear and concise style which might 
well be adopted by all serious company 
publications. Full of facts, figures, dates 
and names, the story, nevertheless, has 
continuity from the beginning—but not 
to the end, for the end of “The Texaco 
Story” has yet to be written 


is the story oft 


Cooling Tower Lumber 

Cooling Tower Wood Maintenance, 

CTI Bulletin TSC-302, Cooling 
Tower Institute, 444 Emerson St., 
Valo Alto, Calif. $.20. 

Discussions and conclusions presented 
in this report on the subject of deterio- 
ration of cooling tower lumber are 
based primarily on, and limited to, a 
direct examination of 103 operating cool- 
ing towers. Located in the Gulf Coast 
area extending from Brownsville, Texas, 
to Baton Rouge, La. the towers in- 
cluded all commercially available types 
and designs with wide age range and 
confined in size to what may be consid- 
ered industrial towers. Considerations 
drawn from general knowledge on the 
subject supplement the discusssions 


Improve Your Process ! 
STAUFFER CATALYSTS 


Give Higher Yields and Better Quality | 


_ Measurement Tables 


Stauffer has been supplying heavy chemicals 


since 1885 and is a primary source for the constantly 


expanding Petroleum Industry. Sulphuric acid, muriatic 


acid, sulphur, and other diverse chemicals required by 


the petroleum refiner are also always immediately 


available. 


Yes, Stauffer’s 43 plants and research centers, 


strategically located in or near petroleum and industrial 


centers, are geared to provide uninterrupted research, 


manufacturing facilities, and technical field specialists. 


Stauffer supplies more than chemicals. 


STAUFFER CHEMICAL CO. 


380 Madison Ave., New York 17, New York * 221 North LaSalle St., Chicago 1, 
iinois * 824 Wilshire Bivd., Los Angeles 14, California * 326 South Main St., 
Akron 8, Ohio * 636 California St., San Francisco 8, California * P.O. Box 7222, 





Houston 8, Texas * Apopka, Florida * North Portland, Oregon * Weslaco, Texas 
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STAUFFER’S NEAREST OFFICE TODAY 


PETROLEUM 


tables are 





. . . . 
Oil Gasification 
IGT Research Bulletin 16, Fluid Gasi- 
fication of Oil, J. M. Reid, W. J. 
Merwin, C. G. von Fredersdorff, H. 
R. Linden and E, 5S. Pettyjohn, 
Institute of Gas Technology, Tech 
nology Center, Chicago 16. $5. 
This IGT bulletin presents the results 
of a study of the application of fluid 
cracking techniques to high Btu oil gas 
production 
Fluidization studies were carried out 
in small-scale laboratory units. The 
most promising materials were tested 
for these desirable characteristics as 
heat-transfer media: 1) high thermal 
conductivity, 2) high specific heat, 3) 
high density, 4) high softening point, 
and 5) resistance to attrition. Of sev- 
eral available materials meeting these 
requirements, dehydrated silica gel was 
chosen for the pilot plant tests. 
Fluid gasification studies were made 
with a two-barrel per day pilot unit in 
which both distillate and residual oils 
were gasified. It was found that in a 
fluid bed reactor using a given heat- 
transfer medium the process variables 
which affect the results of gasifying oils 
are similar to those controlling gasifica- 
tion results in other types of equipment 


ASTM-IP Petroleum Measurement 
Tables, Metric Edition, Institute of 
Petroleum, 26 Portland Place, W.L, 
London. £2 15s. Od. (about $7.70). 


With publication of this Metric Edi- 
tion of the ASTM-IP Petroleum Meas- 
urement Tables, the planned trilogy— 
sritish, U.S.A. and Metric—has been 
completed. The British Edition was 
published in December, 1952 


In addition to a number of tables 


| which are common to all volumes, this 
| edition 


contains three tables which 
are particularly applicable to the 
metric system of measurement. They 
are: Reduction of Observed Density at 
15 C. (254 pages); Reduction of Volume 
to 15 C. against Density at 15 C. (111 
pages); and an abridged version (13 
pages) of the latter. 

Prior to the appearance of this vol- 
ume no authoritative petroleum meas- 
urement tables covering metric units 
were in existence. Because of beliefs 
held by both the ASTM and the IP, the 
constructed upon the same 
basic data for the coefficients of expan- 
sion, ete., as had been used in compiling 
the British and American Tables. This 
will result in computation of bulk quan- 
tities of petroleum being equivalent in 
the three major systems 


| Instrumentation 


Instrumentation for the Process In- 
dustries, ‘Ihe Instruments Publish- 
ing Company, Inc., 845 Ridge Ave- 
nue, Pittsburgh 12, Pa. $2. 

Complete proceeding of the Eighth 

Annual Symposium on Instrumentation 


for the Process Industries have been 
combined in this 36-page booklet. The 
symposium, conducted by the School of 
Engineering, Agricultural and Mechani- 
cal College of Texas, College Station, 
Texas, January 28-30, 1953, included 
these papers: “How Automatic Can We 
Get?,” “The Secrets in An Instrument 
Engineer's Notebook,” “Use of Field 
Test Data for Control System Analy- 
sis,” and “Men and Meters.” 
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for the Petroleum Indust 


SERVICE 
FOUNDRY 


top quality metallurgical control — 
expert workmanship throughout, from 
office force to delivery, has made 
our name what it is today! 


SERVICE Founpry a division of AVONDALE MARINE WAYS, Inc 


416 Erato Street, New Orleans, U. S. A. P.O. Box 1030, New Orleans, U. S. A. 
Cable Address: Serfdry 


Another Efficient 


VIKING res 
PUMPING WIRE MESH 


UNIT 





Viking pumps are giving top performance wherever used in 
the petro-chemical industry. The above installation is serving a Specializing in the nonferrous meta 
major pipeline company and consists of: a Viking Model 1-124, in counts to 200% 200 or yoy 
Size 2” Standard fitted heavy duty rotery pump mounted on and width- up te 18° in all commercia 
welded steel skids and direct connected through 7 F Falk coupling 
to a 2 cylinder Air Cooled Power Unit. 


Write for new literature or engineering counsel. 


Distributors 


; , sf | lly ¥ | bQ' . . address your enquiries to Departinent 16 
EN ar E & PUMP COM “ PANY (Mo, JELLIFE MEG. CORP. 
MANUFACTURERS + MACHINERY FACTORS + CONTRACTORS MOL THPUORT © CAINNEATHAT © USA 


Houston - Dallas — Kilgore — Son Antonio — Edinburg - Corpus 
Christi, Texas. New Orleans, Louisiana 
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Don't Drug Employe Incentive! 


Labor peace at any price results too often in systematic destruction of work 


incentive, one of the great supports of American freedom. 


F. M. Butler, Director of Industrial Relations 


Cities Service Oil Company 
Bartlesville, Okla. 

“The human donkey requires 
either a carrot in front ora 
stick behind to goad it into 
activity. The whole drift of 
British society for two gen- 
erations past has been to 
whittle away both at the carrot 
and at the stick until nou 
very little of vither is left... 
4nd yet we wonder why the 
donkey doesn't break into a 
trot.”—— London Economist. 


WORK INCENTIVE, the 
greatest support beam of the 
American freedom, is being 
systematically destroyed by 
management's wistful regard 
for labor peace af any price. 

Natural incentive 
is being corroded by 
methods intended to 
keep the peace, to 
quiet difficulty. 


)) 
} ; / | 
\ Y — 
These usually have Ve YY == 


come in the course 

of collective bar- 

gaining when serious labor difficulty 
threatened. 

Few connected with labor matters 
were fully conscious of what they were 
doing when the straight seniority 
clause was written into American in- 
dustry. It is fair and right to give job 
preference to senior employes with 
ability and required qualifications. 
However, the method of applying 
many seniority provisions convinces 
employes that they need exert: only 
enough effort to hang onto their jobs. 
They will eventually advance within 
their unit when the man next older 
in service retires, dies, gets fired for 
gross negligence, or gets tired of sup- 
pression of his initiative and quits for 
other work. The young emplove who 
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Work incentive, a support of American freedom, is being corroded by employe benefits through 
which companies are paying additional, well-hidden wages. 


puts in a little extra effort is con- 
sidered in many places as an “eager 
beaver,” and shortly, through lack of 
inceative, he is not using his initiative 
or giving his best efforts to his work. 
These, naturally, are being given off 
somewhere else as he seeks recogni- 
tion outside his job. 

A guarantee against the brother-in- 
law type of advancements and layoffs, 
itself an equally bad practice, is the 
reason claimed by unions for their 
insistence on straight seniority. But 
instead of being cured of the measles, 
the worker got the whooping cough. 
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It is shameful to admit that some 
of us have agreed to provisions in bar- 
gaining which were directly aimed at 
curtailing employe effort——such as se- 
verely defining and restricting work 
which crafts can do so that highly 
paid craftsmen must remain idle while 
another craftsman or laborer performs 
some small incidential non-skilled part 
of the job at hand. This is “feather- 
bedding,” an out-and-out drug to in- 
centive. 


Who Will Get Job First? 


Most companies have become 
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ALUMINUM HEAT EXCHANGER TUBES SAVE UP T0 80% 


Alcoa Aluminum Tubes cost far less than other metal tubes 
... 1/2 the price of Admiralty, 2/3 the price of Mild Steel, 
1/5 the cost of Stainless! 


An average-sized refinery can save $50,000 in first cost by 
using Alcoa Aluminum Tubes (figured on 20,000 tubes) as 
this chart shows: 


PRICE PER 16 FOOT LONG TUBE 


%"O0n 4° ODe %B”ODe 1° ODe 

049" walt 049° wall 065" wall 065’ wall 
3S-H14 $1.31 $1.50 $1.82 $2.37 
Alclad (inside) 3S-H14 1.66 1.92 : 3.02 
Seamless Mild Steel 2.68 2.82 ; 3.49 
Admiralty Brass 3.31 3.94 ; 6.68 
Cupro Nickel (30%) 4.87 5.71 ‘ 10.03 
Stainless Steel (304) 8.61 9.67 Pe 13.73 


note: All prices are approximate, Prices for 3S-H14 and 
Alclad 3S-H14 based on lots of 2000-4999 Ibs., for Admiralty 
and Cupro Nickel 5000 to 9999 Ibs. Prices for Mild Steel 
and Stainless based on lots of 10,000 ft. with exception of 
size 1 O.D. x U6S° wall which is based on S000 fi. 


! 
| 
| 
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ALUMINUM TANK CARS SAVE UP TO 33'4% 


Tank cars made of Alcoa Aluminum cost one-third less 
than stainless steel tank cars- savings well worth your 
investigation! 


Aluminum does not contaminate or discolor sensitive liquids 

does not promote decomposition. Result: no damage to 
ladings, better end products. Aluminum is highly resistant to 
most corrosive ladings— requires far less maintenance than 
other metals. 


Alcoa pioneered the aluminum tank car more than 25 years 
ago . . . and that original car is still hauling fatty acids. 
There’s proof that aluminum resists corrosion, gives lasting 
service, doesn’t contaminate its cargo. If you want further 


LCOA | 
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Further savings in handling and shipping, as well as excellent 
low temperature properties and resistance to corrosion— 
make Alcoa tubes the best buy, by far, for many heat ex- 
changer applications. 


Let us tell you more about the unusual savings you can 
make with Alcoa tubes. Write for the free booklet, Alcoa 
Aluminum Heat Exchanger Tubes. 


proof, ask your car builder about the advantages of light- 
weight aluminum rolling stock. Or better still, write Alcoa. 
We have gathered facts and figures on literally hundreds of 
liquid ladings that can be safely, economically shipped in 
aluminum. Ask us about your commodity today. 
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ALUMINUM 


in processing 


ALUMINUM COILED TUBE SAVES UP TO 40% 


ALCOA UTILITUBE* is aluminum coiled tube made of a spe- 
cially selected alloy to provide low cost, easy workability 
and high fatigue strength. 


Alcoa Utilitube offers savings up to 40 per cent over copper 
. has excellent on-the-job forming and flaring properties. 
It is available in economical, long lengths up to 1,000 feet 
or more, depending on size. It stands up well under vibration 
. has high resistance to most industrial atmospheres and 
to many liquids and gases. 


“Registered | rademark, Aluminum Company of America 
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ALUMINUM PIPE IS THE LOWEST COST CORROSION- 
RESISTANT METAL PIPE. 


Alcoa Aluminum Pipe and Fittings offer tremendous advan- 
tages to the chemical, petroleum and food processing fields. 
It is equally applicable for oil, gas, water, compressed air 
and mine drainage pipe lines. Structural uses, too, have 
become increasingly popular, especially in outdoor areas 
subject to corrosive fumes or salt spray. 


Aluminum pipe, of course, is highly resistant to attack by 
hydrogen sulfide in sour crude and most other sulphur 
compounds . . . protects the quality of high-grade resins and 
other naval stores. It can be joined by every fusion process 

. is easier to handle and install because it only weighs 
1/3 as much as other metal pipe. Its chemical inertness and 
corrosion resistance avoid batch and process contamination. 
High thermal conductivity and ductility speed filling of 
vessels with cold liquids. 
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Use Alcoa Utilitube for: 

. PNEUMATIC CONTROL CIRCUITS. 

. GASOLINE AND FUEL OIL FOR INTERNAL COMBUSTION FNGINES. 
. LUBRICATING OILS FOR ENGINES AND MACHINES. 

. FLUIDS FOR HYDRAULIC SYSTEMS. 

For complete details, write for the booklet, Alcva Utilitube. 


You get all these cost-cutting qualities when you use Alcoa 
Pipe in the processing field. Write for the booklet, Alcoa 
Aluminum Pipe and Fittings. 


ALUMINUM COMPANY OF AMERICA 

90§-B Alcoa Building, Pittsburgh 19, Pa. 

I would like more information on: 

(CD Alcoa Heat Exchanger Tubes (_) Alcoa Utilitube 

(] Alcoa Aluminum for Tank Cars [[] Alcoa Aluminum Pipe 
(] Alcoa Chemicals 

NAME 

TITLE 

COMPANY 

ADDRESS 
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customed to using sedatives in em- 
ploye relations that we actually seem 
to be competing to see who can grab 
the needle and jab it in first. [tis only 
since we have recently seen what opi- 
ates have done to the English worker 
that we have begun to get really con- 
cerned about the American worker 
who is being drugged into the worst 
condition possible—that of expecting 
to receive without giving. This is en- 
tirely unnatural; nothing in nature 


BFC* 
SEAMLESS 
ROLL FORGED 
STEEL RINGS 


OFFER 


PRECISION. 
QUALITY-ECONOM Y! 


-up to 50% less stock allowed | 
| for finish machining... 


ever received without giving. 

Most of us should have had that 
principle better in mind when we began 
the race of placing in effect such so- 
called employe benefits as retirement 
plans, group life, group hospitaliza- 
tion, and other social programs through 
which the company pays the employe 
additional well-hidden wages. 
There is nothing with these 
plans if the employe knows that he is 
paying for them himself, But few com- 
panies indoctrinate their employes 
with the fact that such benefits are 


and 
wrong 


Runes forged on our RING-ROLLER require 


50%, 
hammering. 
stock 
evenly distributed 


completed by 
Finish is similar to rolled bar 
Tolerances are closer and stock is 
Rings are true, round, of 


less stock than those 


uniform thicknesses, permitting rapid chucking 
and machining. 


RESULT: A 50°. 


saving in machine costs. 


Practically immediate deliveries! 
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really an added wage. Rather, it seems 
to be the general attitude of some 
companies to let the rank-and-file be- 
lieve that these benefits, in large part. 
are being given them by a paternal. 
istic, generous organization. 

As a result. many employes have 
no particular knowledge of origin. 
Their benefits are just things which 
happen. things they receive, and for 
which no effort is necessary, no giving 
in return. Those who doubt this are 
invited to poll their own employes to 
see how many know the amount of 
wage money the employer is paying 
into their retirement plan or group 
insurance or group anything else that 
doesn’t actually appear on the pay 
check stub. 


They Administer the Hypo 

This type of hidden wage payment 
is especially encouraged by a govern- 
ment which does not tax employes for 
wages received through benefits. So 
the hypo is being administered by (1) 
Uncle Sam. through tax laws by which 
government and politicians try to 
claim credit for those wages which 
the company is paying in the em- 
ployes’ behalf; (2) the unions, which 
try to obtain unsound employe se- 
curity provisions; and (3) the com- 
panie: through opportunism or lack 
of understanding of the results of their 
policies. 

Two of the worst employe opiates 
are social security and unemployment 
insurance, devised for workers by a 
paternalistic government. They are a 
part of wage costs, paid out in ear- 
marked taxes to government, but they 
are not considered as part of wages by 
employes. They are things which hap- 
pened so far back that the American 
worker has forgotten that he is paving 


the bills. 


Security vs. Job Opportunity 


One result of this is that company 
pension plans and other forms of 
built-in security have become more 
interesting to some young people than 
job opportunity. It is nec unusual for 
personnel people to have the tables 
reversed when they are interviewing 
prospects on college campuses. The 
prospect interviews the personnel man 
to learn which company will assume 
the greatest number of his life re- 
sponsibilities for the shortest period 
before retirement at the highest rate. 
The question is not, “How can I de- 
velop initiative and give?” but “How 
can I become secure and take?” 

It is way past time for the oil in- 
dustry to start re-establishing incen- 
tives, to appeal to man’s true nature, 
which is life-giving, not life-taking, 
and to fill the hypo needle with a shot 
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You GET MORE! 


There are many reasons why you get more from Pritchard Heavy-Duty Cooling 
Towers. One of these is the exclusive patented features incorporated into 
Pritchard advanced cooling tower design. 


Features like the PowairSAVER* fan—the first fan exclusively designed, 

built, rated and tested on an induced draft cooling tower for cooling 

tower service. These lightweight fans are designed for longer life with corrosion- 
resistant stressed skin blade surfaces, made of monel metal or stainless 

steel depending upon your specific service requirements. These patented fans 
are designed to operate with high aero-dynamic efficiency at low 
horsepower—your key to top cooling tower performance. 


Over the years, leaders in the petro-chemical industry have learned al/ the 
reasons why Pritchard cooling towers give them more. If you want more 
efficiency . . . more years of dependable performance . . . from your next 
cooling tower, be sure to consult Pritchard—a founder member of the 
Cooling Tower Institute. 


*Revistered Trade Name 


Industry’s Partner for Progress 


1 


\ 


\ 
a¥.Pritchard «co. 


ENGINEERS @ CONSTRUCTORS @ MANUFACTURERS 
Dept. 328, 210 West 10th Street, Kansas City 5, Mo 


Chicago ® Houston © New Orleans 
“New York © Pittsburgh © St. Lovis © Tulse 





4 


é @ Representatives in Principal Cities from Coast to Coast 


COOLING TOWERS ¢ SPECIALIZED HEAT EXCHANGERS ¢ GAS @ AIR 
TREATING EQUIPMENT ¢ CONSTRUCTION &@ PROCESSING FACILITIES 
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of adrenaline instead of morphine. 


How to Restore Incentive 

Here are some of the methods that 
would restore incentive: 

®@ On the first payday following any 
change in base wage or benefit wage, 
the employes should be informed by 
check inserts of the additional amounts 
they are directly or indi 
rectly. 

@ Whenever practicable, the writer 
would have employes themselves pay 
for increases in pension and group 


receiving, 


insurance benefits. If the company 
finds that its total compensation to 
employes, including payments for all 
benefits plus wage, is not enough, then 
it should pay the employe more in 
cash wage and let him place the addi- 
tional amount in the benefit plan. Let 
it be stressed that this is proposed 
only when practicable. It is not prac- 
ticable to disregard a general practice 
in the industry or disregard a sub- 
stantial tax advantage to the employes. 
In any event, the increase in benefit 
money should be granted on the basis 
of total compensation not being high 
enough; and when turned over to the 
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A Shell Photograph 


Kenyon provide a complete thermal insulation service to the 


oil industry, including technical advice on thermal insulation 
specifications, and finishes for all conditions. Supply of mat- 
erials, application, supervision,on sites throughout the world. 
The photograph shows columns on the Distillation Unit. 
M.E.C. project at Ellesmere Port, Cheshire. 


Callin KENYON to keep the heat in! 


WM. KENYON & SONS 


WILLIAM KENYON & SONS LTD., 
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(AMERICA) 


PERTH AMBOY, N.J., 


ENGLAND 
KH 132 


LTD., 


DUKINFIELD, CHESHIRE, 
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employe, it should be made to appear 
what it actually is, which is additional 
wages. 


@ Employes should be encouraged 
to take part in the Thrift Plan, which 
definitely is not classified as an opiate 
type of benefit. The well-constructed 
thrift plan provides an opportunity 
for employe stock ownership, and thus 
contains a high element of incentive. 


@ Promotions should be made from 
the rank-and-file, union or non-union. 
Such a policy satisfies human nature's 
need for recognition and builds a 
healthy, loyal organization full of job 
incentive. Many rank-and-file employes 
have come to think they have no 
chance against the college graduate 
who receives most of the promotions. 
But all of us know that a college de- 
gree does not necessarily convey qual- 
ities of leadership. 

Many employe union leaders possess 
qualities which warrant their promo- 
tion to supervisory work. In a number 
of cases the union has done a better 
job than the company in discovering 
and developing leadership. Recogni- 
tion is the back-bone of incentive. It 
is well to bestow that needed recogni- 
tion through salary increases. job pro- 
motions, publicity. and personal com- 
mendation. 


@ The next idea is part of the 
writer’s individual program as a citi- 
zen. I intend to enlist the assistance 
of senators and congressmen effecting 
essential changes within our tax laws. 
The whole tax program works against 
incentive. 


@ The most lasting, the most cer- 
tain way of getting employes to give 
freely of their initiative is by having 
first-rate first line supervisors. A com- 
pany may have the best policies in the 
world, but without qualified foremen 
they are of no force. The first line 
supervisory group can make or break 
an employe relations program. For this 
reason a continuous program in human 
relations is necessary. We should 
maintain a running inventory of indi- 
vidual supervisors, their strong points 
and their short-comings, so that they 
can be developed in one instance and 
corrected in the other. If a supervisor 
is found to be lacking in the ability to 
draw out an employe’s best efforts, he 
should be put to other work. At any 
rate, he should be removed from his 
supervisory capacity. The chips are 
too big to permit anything else. 

This article is from a paper, “Em- 
ploye Relations- by Opiates or In- 
centives,” presented before the West- 
ern Petroleum Refiners Association at 
Casper, September 24-25. 


lol 








The Arkansas Power & Light Company demands the 
economical design, careful workmanship and trouble-free 
performance such as Lummus heat transfer installations 
provide. In a succession of purchases, 5 evaporators, 
6 high-pressure heaters, 7 low-pressure heaters, and 4 
surface condensers (27,500 to 52,500 sq. ft.) have been 
supplied to power stations engineered for Arkansas Power 
& Light by Ebasco Services, Inc. 


Shown here are high-pressure heaters and evaporator at 
the recently completed Lake Catherine Station of Arkansas 
Power & Light Company. On this job, Lummus furnished 
two Multilok high-pressure heaters, with a design pressure 
of 2,500 Ibs. per sq. in. each, 2,710 sq. ft. for the No. 1 unit, 
and 2,521 sq. ft. for the No. 2 unit; two low-pressure 
heaters, one of 2,385 sq. ft. surface and the other of 1,950 
sq. ft. surface. All heaters are of U-tube construction. 
Lummus also supplied an evaporator designed to produce 
a total vapor output of 25,000 Ibs. per hour, with a guaran- 
teed solids content of not more than 1.7 parts per million, 
when the shell liquid is maintained at 1,700 parts per 


The 
BTS Tee 
came back 
for more 


million. This unit is designed with a Lummus cell type 
mechanical vapor separator. 


Having seen how Lummus equipment performed in initial 
installations, this customer came back for more. The reac- 
tion of The Arkansas Power & Light Company is typical. 
We would be pleased to have our engineers discuss your 
problems with you. 





THE LUMMUS COMPANY, Heat Exchanger Division: 385 
Madison Avenue, New York 17, N.Y. * Atlanta * Boston « Chicago 
Rock Island * Cincinnati * Detroit * Houston * Tucson * Tulsa 
Salt Lake City * Minneapolis * Pittsburgh * Rochester 
Albany * St. Louis * San Francisco * Wayne (Phila.) * Athens 
Buenos Aires * Honolulu * London + Manila + Toronto 
Paris * Rome + Lima ¢ San Juan, P.R. * Mexico City 


Steam Surface Condensers * Evaporators * Extraction Bleeder 
Heaters * Steam Jet Air Ejectors * Steam Jet Refrigeration 
Barometric Condensers * Heat Exchangers for Process and 
Industrial Use + Process Condensers + Pipe Line Coolers. 


Write For Your Free Copy of Our New 16 Page Evaporator Bulletin M 305. 


LUMMUJUS 


THE LUMMUS COMPANY HEAT EXCHANGER DIVISION, 385 MADISON AVE., NEW YORK 17, N. Y. 


@TAT EXCHANGES SIVISION 
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Sizing Up a Job Candidate 


Auren Uris, Research Institute of America, 
New York 


EXECUTIVE A, after 15 minutes of talk, has a clear 
picture both of the personality and abilities of the job 
applicant he is interviewing. 

Executive B, after an hour of talk, feels he’s getting 
nowhere. He later confides to a colleague, “It was like 
pulling teeth trying to get sensible answers out of the 
man.” 

And the man’s reaction? “He (executive B) gave me a 
rough time. | know I made a terrible impression, but his 
tactics didn’t help matters any.” 


How Do You Measure Up? 

The hiring interview is one of the most challenging 
situations an executive faces. Frequently, it's a measure 
of the interviewer as well as the interviewee. 

Most executives instinctively follow most of the rules 
of sound interviewing. The trouble is, omission of a single 
one of them may lead to an unsatisfactory result. Here 
are the highlights of a successful interviewing method. 
How well do your own practices match up? 


1. Are you aware of the interviewer-interviewee 
relationship? 

It's important to understand the attitude of the man 
across the desk. In the average case, the job interview 
represents a major test. A great deal of hope and expecta- 
tion may hang in the balance. You should expect him to 
he tense, for example. Also to be expected is the prob- 
ability that he'll react differently in the interview than 
le would ordinarily, unless certain positive steps are taken. 

And don’t mistake your own role. Clearly, you're in 
the driver’s seat. All the more need, for you, therefore, 
to treat the applicant with consideration. The initiative, 
of course, rests with you. What happens, or doesn’t happen 

during the interview. -results from what you do. 


2. Do you know how to put him at ease? 

“Smile, be friendly, put the interviewee at ease.” These 
are generally accepted principles for opening an inter- 
view. They aim to relax the person you are talking to. 
Trouble is, they are not easily achieved. 

The difficulty is that in most instances the job appli- 
cant’s tenseness is likely to be deep-seated. To really do 
the job right, therefore, you may have to work at relaxing 
him during the entire interview. It can be done if you 
think in terms of a two-level interview: 

. « « Defrosting. This part of the activity- your 
manner, what you say, what you do aims at putting him 
at ease, 

\ ou have a better chance of SUCCESS by 

(a) making it low pressure. In the defrosting period, 
stay away from critical or touchy matters. 

(b) asking routine questions, It may even be de- 
sirable to spend a few minutes on unrelated or trivial 
matters. Pose only those questions which can be answered 
without hesitation, involving no strain or possibility of 
upset. 

You can usually tell when your defrosting is successful. 
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In one man’s case, you'll know he’s relaxed because he 
draws lightly on his cigarette. In another case, you can 
tell by his expression—the quality of his smile, for ex- 
ample. When signs of tension disappear, you are ready 
for— 

. « « Brass tacks. Now you can go ahead and ask 
questions that directly concern your objectives. 

Just keep in mind that tensions sometimes recur. You 
may put the applicant at ease, and then possibly because 
a question has hit a sensitive area, he’s no longer relaxed. 
In this case, switch back to the defrosting level momen- 
tarily. 


3. What kind of pattern should your interview 
follow? 

The nature of the information you get is influenced by 
your choice between (a) a directed interview or (b) a 
exible interview: 

The directed interview. You keep a pretty tight grip 
on the reins, guide your talk along the lines you've set in 
advance. 

The flexible interview. Sometimes called the non- 
directive interview, this method is more or less self- 
generating. The question you ask at any given time stems 
from the answer or reaction to a previous question. The 
line of your questioning must be flexible to permit you 
to follow up all the possible angles. 

Here’s a comparison of the two methods: 


Directed Interview Flexible Interview 
Applitation 


Best for investigations 
with well-defined goals 
and clear-cut lines of 
questioning. Examples: 
jobs with simple qualifi- 
cations—-secretarial, for 
instance. 


Especially suitable for 
measuring an applicant 
for a difficult job, in 
which personality, for ex- 
ample, may be a critical 
factor. 


Preparation 


Can be mapped out in 
advance. and in complete 
detail. 


You can only decide on 
your general objectives, 
have to tailor the inter- 
view as you talk. 


Time Limit 


The length of the inter- 
view is almost entirely in 
vour hands. 


You can’t be too sure how 
long you'll have to stay 
with it to do a thorough 
job. 


Results 


Likely to give you what 
you're after for routine 
purposes: personnel rec- 
ord data, work experi- 
ence, etc. 


Best method for giving 
an applicant a chance to 
open up. It’s an ideal 
digging tool. 


4. Do you make the best possible contact? 
Occasionally, an interviewer finds himself up against a 


problem even tougher than silence 
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that’s over-politeness. 
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Cleaning Maintenance Cut 
from Days to Hours 
at Western Refinery 


Refinery finds Oakite Detergent applied 
with Oakite Steam Gua makes short work 
of cleaning prior to repainting. 


HE cleaning problem this California refinery had was 

simple enough. It was one of removing all dirt, grease 
and muck from tanks, pumps and similar equipment. But 
actually doing the job was not so simple. It meant tedious 
scraping, wirebrushing, wiping by a sizable crew. It involved 
struggling with hard-to-get-at surfaces. Did the Oakite Man 
have a betrer answer? 


He did —as a result of his wide refinery cleaning experience. 
For this particular case, he suggested the Oakite 384 Steam 
Gun. He helped Maintenance get started that morning. By 
afternoon, the plant superintendent stated, “One man did 
about two weeks’ work today”. 


Proving that — 
in industrial cleaning it always pays to consult Oakite. 


YOUR OAKITE TECHNICAL SERVICE REPRESENTATIVE.— His experience 
is yours to draw on. He knows “cleaning engineering” and the 
conditions ander which refinery cleaning can be best per- 
formed. His responsibility only begins when you 


order materials. He keeps in touch with you. He mtd, 
hae 


sees to it that the job is done right the first time, 
at lowest cost. Call him in...no obligation. 


SEND FOR BOOKLET F7629 
Full of helpful information on jobs such as: 
Drum reconditioning ° Descaling 
Salvage cleaning ° Tank interiors 
Paint stripping 
Write to OAKITE PRODUCTS, INC., 
44C Rector St., New York 6, N.Y. 
acne? InOuUSTRiag Clann, 


OAKITE 


ap avie® 
"tats . mernoos * *™ 


Technical Service Representatives in Principal Cities of U.S. & Canada 
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No matter what you're talking about, the job applicant 
agrees, and answers in the mildest and most non-committal 
terms. 

Politeness, in this case, is a coverup. Beneath it you 
often find fear, nervousness, the resolve “not to stick my 
neck out.’ 

To break through the armor of politeness, you must 
first make sure that you yourself have not set the example. 
Informality, frankness and friendliness on your part are 
the only real cures. You convey your interest in the inter- 
viewee as a person by the things you say. During the 
course of the interview you have an opportunity to show 

Agreement. Where you can do honestly, go along 
with the views that the interviewee expresses. “I often feel 
that way myself.” Your willingness to share his feelings 
and attitudes makes for a better contact. 

Encouragement. A hesitant or shy interviewee can 
= be given increased self-confidence by such phrases 

“I see”; “That’s very clear”; “Go on. 

” Cadonandion, Finding that he’s face-to-face with 
someone that really understands him can break down many 
obstacles to good contact. Try: “I get what you mean” 
“Your reasons are understandable.” 


5. Should you use tricks? 

Some executives report favorably on an interviewing 
stunt which they say, gets them information they could 
not otherwise get. One man, for example, speaks highly 
of his success in uses the “Stress” technique. To see how 
an applicant will react, for example, he may start an 
argument, noting whether the applicant will fight back. 
cave in, etc. etc. 

Interviewing devices of this kind may or may not be 
desirable, depending (a) how you use them; (b) what you 
are after. Keep in mind, for example, that the interview 
situation may be totally unlike any job situation in which 
the applicant later finds himself. Many a high powered. 
aggressive executive, for example, may be able to think 
hack to his own hiring interview in which he was as 
nervous as the average. 

An important point to keep in mind, of course, is that 
you may have to work with the man you hire. Any un- 
favorable advantage you may have taken in the course of 
your interview may lower your rating in the mind of the 
interviewee. 


6. Do you know the best way to end the interview? 

Talk that just peters out is likely to leave the inter- 
viewee with a “so-what” feeling. The interview must have 
a definite windup. Cover these points as you close. 

. Sum up: “We seem to have covered all the neces- 
sary ‘points in our talk, Mr. Smith.” 

. If you have no unanswered questions, make sure 
the same is true of him. Give him a final chance to clear 
up any doubts he may have. 

. Keep the way open for a return engagement. If 
there are still unexplored areas to be covered, or any issues 
which have been raised which require further attention. 
let him know these won't be neglected. 

Tell him you'll keep him informed of any new 
developments which effect him. 

Thank him for his cooperation. 

Finally. keep in mind that in many companies and in 
many communities, the interviewing of job applicants is 
an activity affecting not only your hiring but also your 
relations with the public. Fairness, pleasantness and cour- 
tesy have never done any known harm, either to a com- 
pany’s or an executive's reputation. 
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Maintenance men and firefighters 


rely on U.S. Rubber Hose 


UN 


February, 


Many a leading modern refinery depends on 
“U.S.” hose of several types to help protect 
against fire. Each hose is specially designed and 
built to handle a definite set of working condi- 
tions. Highest grade materials, scientifically com- 
pounded rubber, uniformity of construction, 
skilled workmanship — these are the secret of 
“U.S.” hose superiority. For extra special cir- 
cumstances, “U.S.” engineers will develop hose 
to meet your requirements. Write to address 
below. 


ITED STATES 


[he 
j 


4 
i 


PRODUCTS OF 


RUBBER 


MECHANICAL GOODS DIVISION «+ ROCKEFELLER CENTER, 


1954—PrrroLeuM REFINER 


Ga 
a. 
\ 


Above is a “U.S.” neoprene- 
covered fire hose in a refinery. It is 
resistant to sun, chemicals, oil, abra- 
sion and mildew. It has the popular 
fox nozzle 


deft) “U.S.” hose used for fire 
fighting as well as general wash 
down purposes. 


(below) U.S. Matchless Carbo- 
lized tire hose can handle 500 gal 
lons per minute. Note how its flexi 
bility allows it to be folded into the 
truck's storage compartment, 


COMPANY 


NEW YORK 20, N. Y. 
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The Courts Say... 


in recent insurance cases 





This column is to inform—not advise. It presents the 
current trend in legal thinking on insurance cases. 
The law varies from state to state and its application 
depends upon the facts of the particular case. Do not 
_ attempt to apply it without consulting your attorney. 


| Joseph M. Shelton, Attorney at Law, Dallas 


| That trip for a ‘“‘Hot Breakfast’’ was in course of 


_ employment 

EmpLoYE was a nightwatchman. On weekends he was required to be at 
employer’s plant on continuous uninterrupted duty from Saturday noon 
until 7:30 a.m. Monday. He was allowed to go home Sunday morning for 
a hot breakfast and to pick up his lunch. It was understood he was on 
“company time” while on this trip home. On a Sunday morning, on his 
way home, he was killed by a train about 400 yards from the plant. The 
insurance company appealed from the jury’s award of death benefits. 
The U. S. Court of Appeals said in affirming the judgment that the 
danger encountered by employe was peculiar to the long period of un- 
interrupted employment and the necessity of the trip home for nourish- 
ment. The allowance of the trip home for a hot meal doubtless contributed 
to efficiency in his duties for the employer. The condition was an induce- 
ment to employe to take the job and an important part of the employment 
contract. He was in the course of his employment when injured. 

New York Casualty Co. v. Wetherell 

193 F. 2d 881 (U.S.C.A., 5th Cirenit, 1952) 


YOUR SAFEST ROAD 


That control exercised constituted employment 
Piaintire R—, who operated a truck, alleged he was an employe of a 


BEST RESULTS! 


Many progressive industries have 
already found the way to increased 
profits and satisfactory results by 
using Tennessee's highest quality 
Sulphur-Dioxide. Perhaps you, too, 
have a specific process in which 
this product can be used to 
advantage. In most cases, a more 
efficient and economical operation 
can be achieved through using 

this chemical (SO.) with its variety 
of uses, We can supply Tennessee's 
highest quality Sulphur-Diovide 

in cylinders, ton drums, tank cars 
and tank trucks, Let our own 
technical experts show you how you 
might employ it to your greatest 
expedience and economy. 


P cONTAINERS 


@ Cylinders @ Tank Trucks 
@ Ten Drums @ Tenk Cers 


For detailed information, phone, wire or write— 











TENNESSEE fi | CORPORATION 


617-29 Grant Building, Atiente, Georgia 
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corporation owned by S— and his three sons. The corporation mixed 
cement and obtained their sand and gravel from a pit owned by S- 
individually. The sand and gravel was hauled by truck drivers, who owned 
their own trucks, paid their own expenses, and were paid by the load by 
the corporation. S— instructed the drivers to “keep the trucks rolling,” 
bring their lunch and not stop for refreshments. Compensation was 
awarded R— and the insurance carrier contending that R— was an 
independent contractor appealed. 
The Texas Court said the jury could reasonably believe that R— was 
not employed for a “specific piece of work,” but was actually employed 
for an indefinite period of time to work with his truck. That company 
officials decided when work was to begin and end; that they directed 
how the sand and gravel was to be loaded, washed and drained and that 
the trucks should be “kept rolling” all of which entitled the jury to 
conclude that it was employment rather than an independent contractor 
relationship. 

Maryland Casualty Co. v. Real 

244 SW 2d 865 (Tex. Civ. App., San Antonio, 1951) 


That injuries from fight over union dués were 
compensable 


EmMptoye rode to work with friends who parked in company lot. R 
came to the car and began questioning the men. Employe left car and 
walked toward plant gate. R-- attacked him from rear. It developed 
that Ro was a union steward who evidently intended to restrain plaintiff 
from working if his dues were not paid. The jury awarded employe 149 
weeks compensation for disability from injuries sustained in the fight. 
The insurance carrier appealed, contending employe was not in the course 
of his employment. 

See THE COURTS SAY, Page 250 
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GUARD AGAINST 
DOWN TIME 
WHEN PRESSURES ARE UP 


With Watson-Stillman 
Forged Steel Fittings... 


The high cost of down time in today’s high pressure processing 
and power plants demands careful selection of piping materials. 
This goes double for the fittings. 

WATSON-STILLMAN FORGED STEEL FITTINGS give you maximum pro- 
tection against high pressure, heat, corrosion, shock and vibration 
—elements often responsible for piping failures. 

All W-S Carbon Steel Fittings are drop forged to produce the 
well-known forged-fiber structure with exceptionally high tensile 
and impact strength. They're designed for high strength, too, with 
extra heavy walls where you need them. And they're precision 
machined for perfect alignment. 

Watson-Stillman Fittings are also available in forged stainless 
and alloy steels for exceptional-service at high and low tempera- 
tures and for maximum resistance to corrosion. 

For strong, tough, trouble-free joints—for safe, dependable 
operation of your piping system—specify W-S Forged Steel Fit- 
tings. Available in sizes &” to 4” in both SCREW-END and 
SOCKET-WELDING types. Write for information today. 


Sold Through Leading Distributors 


| WATSON-STILLMAN FITTINGS DIVISION 
er4 H. K. PORTER COMPANY, INC. 


Roselle, New Jersey 
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two valuable 
handbooks now 


available... 


Limited Sapply 
1952 PROCESS 
HANDBOOK 


Refining Processes 

In a Nutshell 

@ 78 process descriptions 
® 78 flow diagrams 


@ Marshall Sittig’s 
54-page monograph, 
“Catalytic Cracking 
Techniques in 
Review” 

Available in nandy reprint 

form 
$1 per copy 


PerroteumM REFINER’S 


1953 
PETROCHEMICAL 
PROCESS HANDBOOK 


A Complete Source of 
Petrochemical Processes 


@ 55 process descriptions 
@ 55 flow diagrams 


@ 7 summation articles 
$1 per copy 


Order Now. Write to: 
Reprint Department 


PeTROLeUM REFINER 


BOX 2608 
HOUSTON 1, TEXAS 
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Better Health for Executives 


Part II 


Your Working Habits 


Dr. B. B. Reeve 


Medical Director, Standard Oil Company (Indiana 


YOU HAVE attained executive posi- 
tion through your hard work and your 
ability, and your combination of talent 
for administration. As an executive. 
you are an exceptional person with ex- 
ceptional values to your organization. 

A part of your work is to administer 
your organization, to ask yourself 
day-in. day-out, “How can I best fulfill 
my responsibility to my company?” 

The smooth working of your organi- 
zation depends upon working methods 
you direct and control. It depends. 
also, upon your own work habits. One 
of the most important factors in suc- 
cessful administration is continuing to 
develop good working habits. Your 
health also depends on your work 
habits, perhaps as much as on your 
other daily habits of living. 


Each day is made up of 24 
hours. Even though you are 
the exceptional person—the 
executive—the 21 hours were 
not all made for working. 
Each day should be divided 
into work, recreation, and 
rest. The individual executive 
whe can avoid carrying his 
work into the hours he needs 
for recreation and rest will 
better preserve his health for 
other important days to come. 


Working under pressure seems to 
be the habit of many in executive posi- 
tions. Perhaps you've been pressured 
into working under pressure, Perhaps 
you've been schooled in this tradition. 
Perhaps your own incentives have led 


Note The auther is dealing tn generalities 
tle is in te Way offering rellel ter, mer suc 
esting trentment tor peeeittc ailments 


you to drive yourself—-and other- 
under pressure. 

Working under pressure can be es- 
sential, at time, of course. When it 
carries habitually into needed recrea- 
tion and rest periods, industrial medi- 
cal experience is that it travels down 
every nerve line of administration to 
the tips of your corporate body. 
Habitual pressure from the top more 
often results in loss of efficieney— in 
lessened results— than in a net gain 
of work done. And you may not be 
aware of the situation until the harm 
is done, until the cause is brought 
into sharp focus by your company 
physician. your personne! department. 
or through union complaints. 

I have observed how continuous 
overtime may seriously affect the work 
and health of an entire department. 
The evidence convinces me that it is 
advisable. and it is good manage- 
ment—to avoid habitual and unneces- 
sary overtime. It can only have an 
adverse long-term effect on the health 
and efficiency of your fellow employes 

and on your own health. 

This is different: If you have or 
someday develop a tendency to be 
exhausted at the end of the day, you'll 
find that a complete 20- to 30-minute 
midday rest period is worth two or 
three hours in the evening. Just try it! 


And, remind yourself that 
you cannot work at capacity 
as an executive all day, yet 
keep up a whirl of social ac- 
tivities late in the evening. 
You should plan for, and in- 
sist on getting, the amount of 
rest you need each night. 
Burning the candle at both 
ends is burning yourself out. 

See EXECUTIVES’ HEALTH, Page 250 
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THIS 
400,000 


Pounds 
per 


STEAM GENERATOR 


Gives Top Performance 
in a Leading Texas 
Petroleum Refinery 


LONGITUDINAL 
SECTION THROUGH 
THE UNIT. 


-—=- 


PRINCIPAL DATA 
400,000 pounds per hour capacity. 


Fusion welded steam and water 


"ea drums designed for 700 Ibs. S.w.P. 
6-6" DIAMETER x 37'-0" LONG STEAM DRUM BEING . i 
TRANSPORTED TO THE ERECTION SITE DURING INSTALLATION. Superheater delivers steam at 750°F. 
:; total temperature. 


Vogt builds a complete line of bent Water cooled furnace. 


tube steam generators designed to burn solid, ‘ : 
liquid, or gaseous fuels to meet specific op- Burners for Oil and Acid Sludge fuel. 


erating conditions. Write for bulletins. 


HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 
BRANCH OFFICES: New York, Philadelphia, Chicago, Cleveland, St. Louis, Dallas, Charleston, W. Va. 
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Shortage of Managerial Talent Critical 


Part I 


* Retirement of top men often deferred 
* Executive turnover increase alarming 
* Interest high in executive training 


w. c. Eldridge, Booz, Allen & Hamilton, 


los Angeles 


EDITOR'S NOTE: he problem of 
executive development of engineers 
has four distinct facets: (1) the criti- 
cal shortage of managerial talent; (2) 
the increasing demand for engineering 
hackgrounds at the management levels; 
(3) action being taken to prepare engi- 
neers for executive responsibilities; 
and (4) tailoring programs to the 
specific needs of engineers. This article 
deals with the first phase of the prob- 
lem. The others will be discussed in 
subsequent issues. 


WHAT EVIDENCE is there of a 
critical shortage of managers? 

First, there is the widespread hold- 
over or deferred retirement of the top 
management group. We sensed the 
condition in 1949 and surveyed the 
managements of 65 companies to find 
out what had happened. 

From the requirement standpoint, 
the survey established the fact that 
companies have been increasing their 
number of corporate officers. In 1929 
there was an average of seven per 
company, while by 1919 the figure had 
increased to TI. 

With respect to tenure, taking the 
senior officers alone (i.e. presidents, 
vice presidents, treasurers, controllers, 
and secretaries), they averaged 18 
vears of age in 1929 and 55 years in 
1919 an increase of seven years. 
More significantly, the junior officers. 
who are normally regarded as replace- 
ments, averaged 52 in 1949 just three 
years younger than the men they 
should succeed, 


Indefinite Postponement? No! 

From these figures, it is apparent 
that replacements can't be postponed 
indefinitely. In fact, they will have to 
he at a more rapid rate in the next five 
to ten years than in the past, Where 
will these replacements come from? 
Many of them will have to come from 
other organizations. 
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It’s the rather alarming increase in 
executive turnover that is the second 
piece of evidence of the general thin- 
ness that exists at management levels. 

The results of our survey earlier this 
year indicated that industry has been 
adding executives at a 46 percent 
faster rate since the war and that it has 
been losing executives for reasons 
other than death and retirement at a 
pace one third faster than prewar. 

Irrespective of the reasons for the 
individual moves, it is obvious that 
many of them would not have been 
precipitated if the executive doubted 
his ability to find a better berth else- 
where. 

A third piece of evidence is the 
great current interest in executive de- 
velopment. 

One of the obvious indications of 
management's preoccupation with the 


» development of managerial talent is 


the recent story in Business Week titled, 
“Is It a Good Idea—-or Just a Fad?” 
It points out that executive develop- 
ment was the top subject at last fall's 
conferences of the Society for the Ad- 
vancement of Management. It noted 
that the American Management Asso- 
ciation has launched a nationwide sur- 
vey of what's offered in the way of 
executive development and is also 
sponsoring a cvitical study of the sub- 
ject by Lyndall Urwick. management 
specialist. 

The volume of current publications 
on the subject also indicates wide- 
spread attention, Last year the Ameri- 
can Management Association published 
a 575-page handbook of Management 
Development Techniques and Case 
Studies called, “The Development of 
Executive Talent.” API's manual on 
the development of men was published 
in April, 1952. The National Industrial 
Conference Board's report on company 
programs of executive development 
came out in 1950. 


PETROLEUM 


The bibliography of a survey of 
executive development practice made 
by our own Service Research depart- 
ment last year lists 48 books and ar- 
ticles. Of these, 39 were written since 
1950-——and the oldest only dates back 
to 1945. Bibliographies and other ref- 
erences paint the same picture—of 
high current interest in developing 
managerial talent. 

Now look at some of the basic 
causes of the managerial shortage. 


Basic Causes of Shortage 

Since pre-World War II American 
businesses have been expanding 
rapidly both in numbers and size. The 
general statistics show a 12 percent 
increase in number of companies be- 
tween 1939 and 1950. Size-wise, the 
census shows that American businesses 
trended to larger units. In 1939, 10 
percent of the employed were in com- 
panies of 2500 employes and over. In 
1947, 18 percent were in companies in 
that size bracket. At the other end of 
the scale, the percentage of employed 
in the 50 to 100 employe size group 
dropped from 11 to 9 percent. 

In addition to larger numbers and 
greater size, there is the increased 
complexity of business operations. 

It would take too much time to sys- 
tematically tick off all things a busi- 
ness has to do today that it didn’t do 
to any significant degree 20 years ago. 

@ There are things we do for the 
government—-such as collection of 
income taxes and old age benefits. 

@ There are the things we do because 
of government minimizing tax 
burdens, the contract accounting. 
depreciation and investment capi- 
tal problems. 

@ There are the new or expanded 
functions—-industrial relations, 
public relations, research and de- 
velopment, big legal departments. 
ete, 

@ There are all the complexities in- 


REFINER—I ol. 33, No. 2 





we Vee i ee 
you cant always G7QP FPR E wut vou can 
© tase cheut the cheapest tind of Geo tenmanee you can buy. give your plant and equipment 


Install GREENWOOD Triple-Action Quick-Closing Valves on all lines 

and tanks handling volatile or bustible products ...and get effec- e e e 

tive protection against fire—day ond night, year after year. Fire this added protection against 
melts fusible link, closing valve instantly, In emergency, valve may be 


closed monvally by remote contro! or by pressure or failure of air the damages of fire! 
s.% 





. thus preventing the spread of fire. 

GREENWOOD fTriple-Action Quick-Closing Valves are regularly 
made of cast steel with stainless steel! trim. For chemical, acid, or 
other special services these valves can be furnished in monel, stain- 
less steel or other alloys with proper trim for the particular service. 
Available in 1“, 2”, 3”, 4”, 6” and 8” pipe sizes. 


VALVE MAY BE CLOSED 3 WAYS 

1. FIRE MELTS FUSIBLE LINK. a}. 

2. REMOTE MANUAL CABLE CONTROL. > “tes fc 
-* 5 , G 


3. APPLIED AIR PRESSURE OR AIR FAILURE. 


REENWOOD Iriple-Action Quick-Closing 
Valves in use on pressure storage tanks 
where highly volatile products are stored 


TRIPLE-ACTION 


GREENWOOD) - Thg QUICK-CLOSING VALVE 


quegane 














GREENWOOD VALVE DIVISION | st 
j rite for copy of Bulletin GV-3 
VERNON TOOL co., LTD. / showing the complete line of 
GREENWOOD Valves 


1091 Meridian Ave. P. O. Box 7555 PATENT PENDING 


Alhambra, Calif. Houston 7, Texas 
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HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES |! 
FOR ALL TEMPERATURES ! 





Standard & Double) 
Extra Heavy 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes Ye” to 3”; 


6000-lb. sizes Ya” 
to 2”, 


ORIFICE ) 
UNIONS 


With screwed or 
socket weld ends. 
3000-Ib. and 6000- 
Ib. service. 























(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-stcel or 
orifice seats. 3000-Ib, 


ain only. 








Standard & Double 
Extra Heavy 
LUG NUT 
UNIONS 


Hammer-type for 








quick closing. 


\ 





write for your free copy of 
CATALOG 11 
for complete information 


CATAWISSA VALVE AND | 
FITTINGS COMPANY 


25 Mill St. —CATAWISSA, PA. 
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herent in the mass production of 
highly engineered products 
many of which didn’t exist 20 


vears ago. 


@ Then. there are great hazards of 


obsolescence. 


So much for the hasie causes of 
increased demand. How about the 
supply? 

In that same period, our manage- 
ment pool didn’t expand to the same 
degree. The war effort killed a certain 
number of experienced managers. In 
addition to those who died in service. 
there was a significant number who 
died prematurely from overwork and 
nervous strain. There were additional 
numbers incapacitated, again, both in 
and out of service. The men who re- 
turned from service able-bodied. had 
serious gaps in their experience back- 
grounds. Four- and five-year shortages 
were fairly common among the 30- 
vear olds, while the college grads were 
in many cases unable to start up the 
experience ladder in the normal man- 
ner because of established families. A 
smaller group couldn't face the trans- 
fer from supervisory positions in the 
military organization to the bottom 
rung of the business ladder. Many of 
these are lost for good. 

Putting this subnormal supply of 
seasoned management against the great 
demand of this boom period—or even 
greater demands of a deflationary econ- 
omy~—-leaves a big gap unfilled. 


This article is from “The Executive 
Development of Engineers.” presented 
at the 28th Annual Fall Meeting of 
the California Natural Gasoline As- 
sociation. 





Executives’ Health 
Continued from Page 246 
Ultimately, it will destroy your 
health as well as your effi- 
ciency. 


If you feel that you can’t drop your 
business concerns at the end of the 
working day, I'd suggest that you 
develop some hobbies. To make recrea- 
tion time real recreation, hobbies 
should be distant from your work 
interests, They will not only be valu- 
able now, they will increase in value 
as you grow older and near the day of 
your retirement. 


About your work habits, as about 


all daily habits, my best advice to you 
is to be moderate. In all things, mod- 
eration gives you a better chance of 
good health and happiness. 


(To Be Continued) 
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THIS 
ACTUALLY 


HAPPENED! 


Accidents seldom happen to 
experienced, attentive employes. 
no matter how hazardous their 
jobs. Here is another case his- 
tory revealing why compensation 
insurance rates are so needlessly 


high. 


The Accident: Employe 
mounted 500 barrel tank to dis- 
assemble it. Corroded deck gave 
way and he fell 16 feet to tank 
bottom, suffering fracture of left 
heel bone and causing him to 
lose 63 working days. 


Recommendation: Do not 
go on tank roofs except when 
absolutely necessary. Planks 
should be laid on roof to increase 
bearing surface if there is reason 
to believe there is danger in 
walking on it. 





The Courts Say 


Continued from Page 244 


The Texas Court said the con- 
trolling point is whether there was a 
connection between the assault) made 
and the employment of employe. We 
are unable to distinguish an assault 
made by a union man against a non- 
union employe and an assault made 
by a union official on a member who 
continues employment without paying 
delinquent dues. There has, therefore. 
been a sufficient showing of a con- 
nection between employe’s employ- 
ment and his injuries. 


Aetna Casualty & Surely Cov. dcngland 


212 SU 2nd 964 (Tex. Civ App, 
Beaumont, 1948) 
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What Suppliers Are Doing .. . 





Shedd Receives Appointment as 
Dempster Sales Representative 


Dempster Brothers, Inc., Knoxville, 
Tenn., has announced the appointment 
of Ken J. Shedd as 
district sales repre 
sentative in its north 
Middle Western ter- 

ritory. 

The new district 
representative will 
maintain offices in 
Tulsa. Before his ap 
pointment by Demp 
ster, Shedd was a 
sales manager of the 
Load Packer divi 
sion of Gar Wood 
Industries, Ine. 

Dempster Brothers 
manutacttres mate 

rials handling equipment and scrap 
metal baling presses 


Fats and Oil Specialist Joins 
Votator Division of Girdler 


W. Doss Lumpkin has been appointed 
to the sales staff of the Votator division 
of The Girdler Com 
mer pany, Louisville, Ky 
*~ He is widely known 
in the fats and oils 
industry, and is a 
specialist in proc 
esses and equipment 
He will be associ 
ated with the divi 
sion’s Fats and Oils 
section 
Lumpkin began 
his business career 
with Phillips Pe 
troleum Company 
He resigned in 1941 
Lumpkin to join the Filtrol 
Corporation, where he headed the com 
pany’s field activities in the fats and 
ils industry before becoming a mem 
ber of Girdler’s organization 


Minneapolis-Honeywell Adds 
16 to Division Sales Force 


Sixteen sales engineers were recentl 
added to the field force o1 
Minneapolis-Honeywell Regulator Com 
pany’s Industrial division in 12 branch 
ffices located in 11 U. S. cities and 
2 Canadian cities 


At the 


sales 


same time, 20 service engi 
were added to the firm's field 
force, taking assignments in 17 
cities and 2 Canadian cities 


necrs, 
sales 
uU. Ss 

The new appointees include: K. J 
Lesker, Dallas; O. KE. Krienke, New 
Tersey; W. J. Boschert, St. Louis; W 
G. Henderson, Chicago; R. P. Norton, 
Indianapolis, Ind.; W. J. Young, Hous 
ton; W. C. Curp, Dayton, Ohio; W. 1 
Lisenby and J, T. Gentry, los Angeles; 
1. L. Ciprari, Minneapolis, Minn.; K 
Batchelor, Houston; W. L. Bolton, At 
lanta, Ga.; R. J. Raycroit, Toronto; T. 
M. Hunt and W. F. Harrison, Montreal, 
wd HE. Allison, International divi- 


shen 
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Stearns-Roger Builds One for Itself — 


Stearns-Roger of Denver, Colo., which has created such facilities for others for many years, 
has engineered and constructed for itself a new home office building at Denver. The firm will 
soon move into the large plant which will have 90,000 square feet of floor space. 

As large contractors usually establish operations offices at the job site, Stearns-Roger has 
leased its central office to permit expansion or contraction or even movement from place to 
place. An outstanding feature of the new building is the system of horizontal metal louvers 
which reduce light glare through the lightly-tinted, heat-absorbing glass. 


Black, Sivalls & Bryson Name 
Louisiana Branch Managers 


managers of recently 


Black, Sivalls & 


new 
branches of 


Two 
opened 


Noland Morgan 


Bryson, Inc, have been appointed, Ray 
R. Noland, former serviceman at Hous 
ton, has been appointed manager of the 
new Harvey, La. branch, and Louis 
Morgan, formerly at Lafaye tte, im. has 
been named to a post at the 


Lake Charles, La., 


simiuthar 
branch 


U. S. Steel Assigns Burns to 
Fairless Works PR Position 


Frank A. Burns, director of public re- 
lations in United States Steel Corpo- 
ration’s Pacific-Southwest district in Los 
Angeles, has been appointed public re- 
lations representative at the corpora- 
tion’s Fairless Works in Bucks County, 
Pa. As head of the tield office at Fair- 
Works, he will) maintain close 
haison with the newly established Phila- 
delphia district office, of which John J. 
Appleyard recently was named director, 

Before joining U.S. Steel as assistant 
to the diuector of public relations for 
Columbia Steel Company in 1942, Burns 
with Santa Fe Railroad 


less 


was 
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W. R. Dand Licensed to Make 
Gorman-Rupp Pumps in Canada 


Gorman-Rupp Company has licensed 
W. R. Dand Petroleum Equipment, Ltd, 
of ‘Toronto, Ontario, 
to manufacture Gor 
man- Rupp pumps 
for petroleum trans- 
ter and refueling 
service in Canada, 

Dand will begin 
production early this 
year. Plans have been 
approved and con- 
tracts let for a new 
plant in ‘Toronto 

Head of the li 
censed company is 
W. R. Dand, who 
a been a Gorman- Dand 
Lupp pump distribu 
tor tor 20 years. His company special- 
ves in all types of equipment for the 
petroleum industry 


Celanese Assigns Reynolds and 
Harkness to Plastics Division 


C. M. Reynolds, formerly assistant dis 
trict manager of the Midwest sales terri 
tory of Celanese Corporation of America, 
has been named assistant director of sales 
in the corporation’s Film department, 
Plastics division. He will be replaced in 
the Midwest sales territory by Peter J. 
Dunn 


Taylor Forms New Subsidiary 


Companies re 
cently new Taylor sub 
sidiary in Australia known as ‘Taylor 
Instrument Companies of Australia Pty., 
Ltd. W. EK. Kirkby, sales manager of 


Instrument 
established a 


‘} aylor 
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Need Plain or Jacketed 
CORRUGATED METAL 


Call CHICAGO-WILCOX 
for PROMPT ATTENTION 


Chicago-Wilcox understands the 
gasket requirements of refineries and 
is equipped to supply all types of 
gaskets, including plain or jacketed 
corrugated metal gaskets like these 
Made of ingot iron, aluminum, stain 
less steel, copper, brass, nickel, and 
monel in all sizes and shapes 

Send specifications for quotati 

and prompt-delivery schedule. 


CHICAGO-WILCOX MFG. CO. 


A 





Pr A ~~ , 


See Page 235 in Refinery Catalog 


"4 Be 


VALVE LUBRICANT 


WITH MOLY- DISULPHIDE 


High temperature, non-melting 
sihea base valve lubricant with 
low friction moly-disulphide 
Jse Jet Lune VL-5 on valves 
that are hard to turn. Resistant 
to hydro-carbons, water, acids, 
sulphur and alkalies. Batch con- 
trolled. Fully guaranteed 


Order through your supply store 
or send for complete details 


1362 W BEVERLY BLVD .LOS ANGELES 36 
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Daylor’s English subsidiary, Short & 
Mason, Ltd. has been appointed man 
aging director of the new company. 


Hinnes Made Service Manager 
Of New Marlow Department 


Marlow Pumps, Ridgewood, N. J., has 
announced the appointment of Harold 
jinnes as manager 
of the company’s 
newly created Serv- 
ice department 
Reorganization of 
service facilities into 
a separate depart- 
ment will concen 
trate added attention 
on this phase of the 
company's business 
The new department 
will act directly for 
dealers and custom- 
ers to provide spe 
Hi cialized attention to 
_— all requests for 


parts, repairs, and service information 


Pyrene Names Ratzer and 


° . 
Laswell Vice Presidents 

Arthur F. Ratzer and Maynard A 
Laswell have been named vice presi 
dents of Pyrene Manufacturing Com- 
pany. 

Ratzer first joined The Pyrene Com- 
pany, L.td., in London in 1935. He was 
transferred to the parent company in 
the U. S. m 1950 as manager of the 
Foam Engineering department. Since 
February, 1953, he has been executive 
assistant to the president. He is also 
president of Chemical Concentrates 
Corporation 

Maynard A. Laswell is also vice pres 
ident of C-O-Two Fire Equipment 
Company, affiliate of Pyrene. At Pyrene 
he will be in charge of sales. With Las- 
well as vice president of both com- 
panies, sales, advertising and merchan- 
dising for products will become unified 


Contract Awarded for Part 
Of Lukens Armor Plate Plant 


Moseman Construction Company, 
Inc., has been awarded the contract for 
the first construction phase of the $10.5 
million armor plate heating plant and 
allied facilities to be built on Lukens 
Steel Company property. Moseman sub- 
mitted a low bid of $705,620 

Phase One will involve relocation of 
a creek that runs through the plant site 
and construction of a 5-million-gallon 
capacity reservoir and brick pump 
hentese 


Gates and Punton Advanced 
By Mine Safety Appliances 


William H. Gates has become man 
ager of the Southwest district, and 
Charles W. Punton director of engineer 
Mm” In appointments announced by Mine 
Satety Apphances Company 

Giates, assistant manager of the South 
west district for the past vear, succeeds 
Harrys W. Richards, deceased. Gates 
has been with the company since 1938 

Punton has been with it since 1929, 
starting as an industrial engineer. He 
was named works manager in 194] 


Regional Managers Named in 
Appointments at A. O. Smith 


Appointments of regional managers 
of the East and West Coast district 
offices of A, O. Smith Corporation hav« 


Stake 


been announced. 

Walter W. Stake, formerly assistant 
general sales manager for the Perma- 
ylas-Heating division in New York, has 
been named to the kastern district post 

Allen O. Dragge, who has had juris 
diction over the West Coast operations, 
now has been named to the Pacific 
Coast district post. 

Stake has been in the New York of 
tices since joming the company in 1945 

Dragge joined A. O. Smith in 1947 
and has since been in the Pacific Coast 
division. 

In another appointment, Charles F 
Heitman, manager of the Automotive 
division, has filled the newly created 
post of assistant to the general manager 
of the company. For the near futurc 
Heitman will continue to head the Au 
tomotive division but later he will be 
called upon to assist the general man 
ager’s office in company-wide matters 

The new assistant general manage 
has been with A. O. Smith since 1940, 
has managed the Automotive division 
since 1946 


Dragge 


Three Receive Appointments 
At American Car and Foundry 


American Car and Foundry Company 
has announced the following changes in 
its Western Sales area: 

John H. Van Moss, Western sales 
manager at Chicago since 1938, has be 
come sales consultant for the Western 
territory with headquarters at Chicage 

Ellsworth B. Carpenter, district sales 
manager at St. Louis, has been named 
western sales manager there, with juris 
diction over the Chicago, St. Louis and 
San Francisco sales offices. 

John KE. Angst, assistant Western 
sales manager, has been advanced to 
district sales manager at Chicago 


General American Will Operate 
Phillips Terminal at Houston 


General American ‘Transportation 
Corporation has purchased and will op 
erate the tank storage terminal of Phil 
lips Petroleum Company at Pasadena, 
Texas, Port of Houston. The Pasadena 
terminal becomes the fourth terminal 
in Texas and the seventh in the U.S 
operated by General American 

W \. Buckner, superintendent ot 
General American's terminal at Galena 
Park, Houston, Texas, will supervise 
the new terminal operation, General 
American is building an additional 
1,170,000 barrels of tankage to go with 
the present capacity of 510,000) barrels 
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Cooper-Bessemer Builds At Odessao— 


Expanded field service facilities are housed in The Cooper-Bessemer Corporation's new brick 
building at Odessa, Texas. Under the direction of A. W. Abel, branch manager, the new structure 
embraces 1715 square feet of office space and 3725 square feet of warehouse area. The new 
building is part of Cooper-Bessemer’s program to form an even closer working relationship between 
the factory and users of diesel and gas engines and compressors. 


New Division General Managers 
Named by American Cyanamid 


In changes in the managerial organi 


vation of American Cyanamid Com 


Klipstein Duncan 


Klipstem has become 
newly created 


pans, Kenneth H 
veneral manager of the 
Research division and L.. C. Duncan has 
become general manager of the newly 
formed Organic Chemicals division 

The new Research division is respon 
sible for the operation of the Stamford 
Research Laboratories under the direc 
tion of Dr. J. T. Thruston and super 
vises other research and development 
programs not the direct) responsibility 
of operating divisions. It) coordinates 
these programs with related activities of 
the operating divisions 

Phe new Organic Chemicals division 
was formed through a merging and 
consolidating of activities ot the Petro 
chemicals division and those of the Caleo 
Chemical division 


Leeds & Northrup Changes Move 
Trueblood to Milwaukee Office 


Leeds & Northrup Company has an- 
nounced the promotion ot two sales 
held engineers to district manayerships, 
a change im territory for another man- 
ager, and the opening of a new branch 
office in Milwaukee, Wis 

Wilson DD. ‘Trueblood, Jr., tormerly 
in the Leeds & Northrup Chicago ot- 
fice, becomes district manayer of the 
five-man office at Milwaukee 

hadwin A. Yeo, for 16 vears the firm’s 
Cimemnati manager, becomes manager 
at Pittsburgh, replacine the late Harold 
S. Veecella 

Willard H 
engineer im the 
comes district manager at 


new 


Neu, formerly a sales field 
Pittsburgh office, be 
Cinecimnati 
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McNamara Elected President 
And Board Chairman of Alox 


James F. McNamara has been elected 
chairman of the board and president ot 
\lox Corporation, New York. This fol 
lows the recent purchase of control of 
Alox by Surpass Petroleum Ltd, ot 
Toronto, of which McNamara is chair 
man of the board 

McNamara resigned recently as a vice 
president of The International Nickel 
Company, Inc., with which he has been 
associated for over 42 vears, but he will 
continue to serve that company as a 
consultant 


B&W and Seaboard Join on 
Manufacture of Refractories 


Under a manulacturing agrecinent re 
cently concluded between The Babcock 
& Wilcox Company, New York, and 
Seaboard Refractories Company, Rari 
tan Township, N. J., Seaboard’s entire 
manufacturing facilities will be devoted 
to producing special refractories for 
Babcock & Wilcox. Seaboard will dis 
continue its own sales activities; sales 
will be handled by B&W 

The Refractories division of 
& Wilcox now manufactures 
kets special refractories 


Babeock 


and mat 


Diserens Retires from 
Worthington After 45 Years 


Paul Diserens, consulting engineer 
and, until 1952, director of research and 
development) of Worthington Corpora 
tion, has retired trom the company im 
the ftorty-fifth year of his service to 
Worthington 

Ata testimonial luncheon given in his 
honor, Diserens received a 45-year sery 
ice pin, a television set from: his associ 
ates at Worthington, and heard himseh 
cited as being “loyal beyond measure” 
to his associates and to his company 
Diserens joined Worthington in 1909 as 
engineer of test in charge «fl 
at its Cincinnati, Ohio, Works 


Titeflex Filter Rights Sold 

To Croll-Reynolds Company 
Titeflex, Inc., Newark, N J., has sold 

the design and manufacturing rights of 

the ‘Titeflex industrial filter for the 

chemical and processing markets to 

Croll-Reynolds | Engineering Company 


research 
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Darling Valve Appoints Evans 
Eastern Regional Sales Head 


M. Stuart 
eastern regional sales manager by 
ling Valve & Manu 
facturmg Company 
Pvans joined Dar 
ling as the Tulsa dis 
trict) representative 
in 1950 

At the same tine 
Darling announced 
the appomtment of 
Joseph T. Cowan as 
district representa 
tive in ‘Tulsa, replac 
ing Evans. Cowan 
has been a resident 
ol Tulsa tor some 
time. His previous 
experience has been Evans 
in the oil, gas and public utility indus 
tries in the Southwest 


bvans has been appomted 
Dar 


Pacific Pumps Announces 
Four Executive Advancements 


recently announced 


In appomtments 
A. bk. Canada, Jr., 


by Pacitic Pumps, Ine 


Canada Graham Bohler 


Ir, formerly Mid-Continent regional man 
aver for the Centrifugal Pump Division, 
has become sales manager of that division; 
G. F. Graham, formerly assistant sales 
manager of the Plunger Pump Division, 
has been named sales manager of that 
division; Walter J. Bahler, Tulsa sales 
engineer, has been named manager of 
Pacific’s ‘Tulsa office, Centrifugal Pump 
Division, and J. WL MeCormick, a Pacific 
sales engineer im California and New 
York for the past 12 years, has been 
advanced to assistant manager of the 
Centrifugal Pump office in New York 


New Straus-Frank Division 
Has Complete Stock Library 


Straus-Frank Company has established 
anew knueimeered Products division at 
Houston under the direction of Ben 
Collins, viee president of the company 
Phe new division will serve as a distrib 
tor ter the petroleum and chemical in 
dustries an the southern half of Texas 
waned banuisiana 

lines te be carmed by the new divi 
sion include: link radio equipment fos 
mobile, pipe line and general communi 
cations; Hamarlund supervisory con 
trol and telemetering equipment; labora 
tory and research imstruments; yvaging 


systems; process analytical equipment; 
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and General blectric and Westinghouse 
electronic equipment. An outstanding 
feature of the new division is a complete 
library of detailed engineering informa- 
tion on every item in stock, The library 
will be open to industry engineers 


Elliott Appoints Thayer 
Cincinnati District Manager 


Raymond V. Thayer has been ap 
pointed Cincinnati district manager for 
the :lliott Company 

A native of Chi 
cago, Thayer re- 
ceived his degree m 
mechanical engineer 
ing from Purdue 
University in 1941, 
and, immediately fol- 
lowing his gradua- 
tion, served four 
vears im the Field 
Artillery, attaining 
the rank of captaim 

He joined the kl 
lett Company im 
1945 as a held engi 
neer m ts Cimem 
nati office, in which capacity he served 
until his present appointment 


Thayer 


Jones & Laughlin Division 
Opens Oil Field Supply Store 

A new oil field supply store has been 
opened by Jones & Laughlin Steel Cor 
poration—Supply division at Newcastle, 
Wyo. It becomes the fourth store point 
in the recently expanded Southern 
Rocky Mountain district of the division 

Robert RR. Brown, formerly store 
manager at Laurel, Miss. has been 
transferred in the same capacity to 
Newcastle. He will be assisted by Les- 
ter L. Reed and Dean EF, Armstrong, 
salesmen; and Donald M. Thorwart, 
Eddie H Hendricks amd Paul ¢ 
(Owens, storemen 


Colvin Wins Oakite Award— 


The 1953 D. C. Ball Award, presented an 
nually in memory of the founder of Oakite 
Products, Inc., was won by Robert J. Colvin, 
Ookite representative in Syracuse, N. Y., since 
1942. John A. Carter, president of Oakite, is 
shown above, at left, presenting the award to 
Colvin. Oakite presents the award annually to 
its representative who has rendered exceptional 
service to industry. 
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France Packing Expands into New Plant— 

This new building is the latest outgrowth of France Packing Company's growth. Unable to 
expand further a plant which it had operated for over 50 years, the Philadelphia company built 
the above plant on a 15-acre site which will permit future expansion. 

To commemorate the move into new and larger quarters, the company has issued a booklet 
entitled “The France Story” which is illustrated with both cartoons and actual photographs. 


Three Representatives Assigned 
By Industrial Filter & Pump 


Industrial Filter & Pump Manufac 
turing Company, Chicago, has appointed 


Dawson Valentine Filkins 
the followme factory district repre- 
sentatives m sales and service engineer 
ing for its products: 

George J. Dawson, who, before joim 
img the company, was a staff chemist 
with Infileo, Inc. will cover VPennsyl- 
vania and western New York from 
branch offices in Pittsburgh and Phil 
adelphia 

Gil Valentine, tormerly sales and serv- 
ice engineer im the Plating Chemicals 
division of MeGean Chemical Company, 
will cover Michigan trom the Detroit 
branch office 

James Filkins, formerly analytical and 
development chemist for Pure Oil Com- 
pany, will cover Texas and Oklahoma 
from the Dallas branch office. 

The branch offices trom 
representatives will work are all 


which the 
new 


Logelin Succeeds Wilby as 
U. S. Steel Vice President 


Arthur C. Wilby has retired as vice 
president of United States Steel Corpo 
ration in Chicago and has been suc 
ceeded by Edward C. Logelin. 

Before becoming vice president in 
1946, Wilby was for cight years director 
of public relations for U.S. Steel in the 
Chicago district 

Since joming U. S. Steel in the Ad 
vertising department of Universal Atlas 
Cement Company m 1930, Logelin has 
held a succession of public relations 
posts. He succeeded Wilby as director 
of public relation in 1946 


PETROLEUM 


Checkley Named to Manage 
New Arthur G. McKee Division 


Engineering divi 
Arthur G 


A new Industrial 
sion has been formed by 
McKee & Company, 
Cleveland, to handle 
engineering contracts 
for industries other 
than the steel and 
petroleum, David M. 
Checkley, formerly 
vice president of J. 
Gordon Turnbull, 
Inc., has been ap- 
pointed general man- 
ager of the new 
division 

Starting his ca 
reer with North 
American Aviation 
Company, Checkley 
joined J. Gordon Turnbull Company im 
1944, advancing to vice president in 
1951 


Checkley 


Rockwell Opens New Addition 
To Gas Meter Plant at Du Bois 


Rockwell Manufacturing Company 
has opened a new 19,000-square-foot 
addition to its gas meter plant in Du 
Bois, Pa. 

The one-story brick-and-tile struc 
ture, Which will house manufacturing ta- 
cilities for the company’s large-capacity 
industrial gas meters, is the second 
Rockwell expansion to be completed in 
the Du Bois area within the past three 
months. Additional gas meter manufac- 
turing and storage space was provided 
by construction of an 11,000-square-foot 
building at nearby Sykesville, a project 
completed in last September 


Arthur D. Little Schedules 
San Francisco Office Opening 


\ Western regional office will be 
opened in San Francisco early this year 
by Arthur 1). Little, Inc., under the di- 
rection of Christian J. Matthew, veteran 
employe of the company. Richard New- 
hall will be an associate in the new 
office. 

Since joming ADL in 1942, Matthew 
has been active on projects involving 
both scientific studies, 
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Wolverine Tube Relocates 
Two Sales Representatives 


The Wolverine Tube division of Cal- 
umet & Hecla, Ing¢., has relocated Sam 


Robb Robertson 


Robb, formerly of the general sales ot- 
fice in Detroit, at the division’s head 
quarters in New York. W. G. Robert- 
son, also formerly of the general sales 
office, has been transferred to the 
Rochester, N. Y., office 


Two Associated Companies 
Merge Into One Organization 


Merger of associated companies, Wal 
lace and Tiernan Company Inc. and 
Novadel-Agene Corporation, into a single 
organization known as Wallace & Tier- 
nan Inc., has been completed. Subsidi 
aries of the new company include W 
C. Hardesty Company Inc., Richmond 
Manufacturing Company, Thomson Ma 
chine Company, Electro Rust-Proofing 
Corporation (New Jersey) and Wallace 
and Tiernan, Ltd 





GARY 
Welded Grating 


with Hexagonal Cross Bars 


@ This one-piece grating features design, 
construction, and appearance. The main 
bearing bors and the hexagonal cross bors 
are welded, insuring a durable unit. Our 
method of manufacture results in the tops 
of all bors being flush 

This particular design of welded grating is 
made with the main bars on 1-3/16" cen- 
ters or .915 centers and the cross bars on 
4" centers in panels 24” or 36” wide, and 
lengths to 40°-0" 


Special gratings can be furnished with cross 
bars spaced on 1'2"°—2!9” or 3” centers 


Free SAMPLE 
If you will write to us on your company 
stationery, giving title, we will send you a 
paper weight size sample. 
GARY-GRATING * GARY-STAIR TREADS 
GARY-IRVING DECKING 


4011 EAST SEVENTH AVENUE 
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* Representatives in all principal cities. Consult your telephone directory 


STANDARD STEEL SPRING DIVISION 


ROCKWELL SPRING AND AXLE CO. 


Schwanhauser Gives Main Talk 
At Cuno Sales Conference 


Cuno Engineering Corporation re- 
cently held its biannual sales confer 
ence at Pine Orchard, Conn. Edwin J. 
Schwanhauser, executive vice president 
of Worthington Corporation, was the 
keynote speaker. 

Topics discussed by management and 
representatives at the five-day meeting 
were product developments, new prod- 
ucts and markets, application engincer- 
ing and trade talks 


Westinghouse Electric Plants 
Set Safety Records in 1953 


The 18,000 men and women of West- 
inghouse Electric Corporation’s East 
Pittsburgh divisions have completed the 
safest year in the plants’ 58-year history 
The employes worked a total of more 
than 37.5 million hours with an accident 
frequency rate of 19 and an accident 
severity rate of only 0.10. (Frequency 
rate represents the number of lost time 
accidents per million man hours worked, 
and severity rate represents the num 
ber of days lost because of accidents per 
thousand man hours worked.) 

According to the latest figures from 
the National Safety Council, industry in 
general has a frequency rate of 84 ‘and 
a severity rate of ORS 

Several outstanding divisional 
records were also made in 1953 
inghouse’s entire Switchgear 
worked from January 14 to 


safety 

West 
division 

May 20 
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a total of 3,472,196 hours—without a 
disabling injury. The Transportation and 
Generator division worked from July 27 
to October 27, a total of 3,300,950, with- 
out a lost-time injury 


Norton Appoints Two to 
Refractory Sales Positions 


Norton Company, Worcester, Mass., 
has announced two appoimtments in its 


. Re 


i hadi 


rN al 


Winemiller Miller 


refractory sales organization: William 
FF. Winemiller to manager of the Sales 
Engineering department of the Refrac- 
tories division, and James L. Miller to 
refractories engineer, responsible for a 
new territory which consists of Mis- 
souri and all of Illinois south of Chicago 

Winemiller, formerly chief sales engi- 
neer, has been with Norton since 1947, 
Miller has been with Norton since 


"— 


ARE YOU SWITCHING 
TO KING SIZE STACKS? 


if you are planning new additions for your present op- 
eration or new installations, then you might be interested 
in knowing that John Dollinger, Jr., Inc. is prepared to 
offer you complete fabrication service on steel plate work. 
Our new plate and turning roll equipment facilitates fast 
accurate fabrication of stacks and duct work, large or 


FOR OVER SO YEARS. LEADERS IN THE OIL 


INDUSTRY HAVE LOOKED TO 
JOHN DOLLINGER, JR.. INC. 


FOR QUALITY STEEL FABRICATION AND 


GARY, INDIANA 





eal 
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DEPENDABLE DELIVERY. 
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195] 
he was a 
Sales binginecring 

James K. Stevenson 
handle all refractory accounts ms the 
northern half of Chicage, the northern 
part of Ulineiws and the states of Lowa, 
Wisconsin and Minnesota 


Oakite Representatives Meet 


three regional technical 
conterences recently held by 
tele representatives of Olakite 
Products, Ine, in San Francisco, Chi- 
cago and New York. Problems = dis 
cussed were higher operating costs and 
marc comple x processes 


UNIT 


CONCRETE 


SAWN AND CEMENT 
Placed by Arr 


Prior to bis present appointment, 
member of the Refractory 
department 

will contmue to 


A series of 
sales Was 


SeTV Ie 


We own and cperate 43 complete ce- 
ment gun outfits. We have completed 
over 2600 exclusive GUNITE contracts. 


Send for specifications and bulletins 
No obligation 


See ovr catalog in Sweets 
wouvee CONCRETE & CONST. CO 


KANSAS CITY MO 





WOODSWETHER ® 
WALNUT HICAGO 


1N HOUSTON ? 





it makes sense to save 
POWER PLANT DOLLARS with 


SAND-BANUM 


Pure Colloidal Concentrate 


Ounces Only 
Once a Week 


REMOVE AND PREVENT 
SCALE AND CORROSION 


Stocked by Leading Supply Houses 
Literature on Request 


American Sano Banum Co: 











Edwards and Miller Get 
New Posts at Green Company 


l.. L.. Edwards has become general 
manager of A. T. Green Fire Brick 


Edwards Miller 


district representative 
and distributor organization, A. P. 
Green Fire Brick Company of Texas 
kdwards has been associated with the 
Green organization for over 25 years, 
during which time he been con 
nected with various phases of its oper 
ation, including factory, office, sales ter- 
ritory, and as an executive in distribu- 
tor organizations 

In another personnel amnointment at 
the A. P. Green Company, Ed C. Miller 
has been named district sales manager 
of the Indianapolis office. During the 
many vears he has been associated with 
the company he has served primarily in 
a sales capacity. Prior to his recent ap- 
pointment he was sales supervisor at 


the Mexico, Mo., office 


Company Changes 


J. H. Ruskin has been elected execu- 
tive vice president of Chemical Con- 
struction Corporation. At the same time 
G. I. Seybold and Martin de Simo were 
elected vice presidents and Thomas P. 
Forbath was named assistant to the 
president, Ruskin joined the parent firm, 
American Cyanamid Company, in 1947 
and served until his election as general 
manager of the Petrochemicals division 
Seybold, de Simo and Forbath had held 
executive posts with Chemical Con 
struction John W. Pew, formerly 
district manager for the Houston sales 
area of Hewitt-Robins, Inc., has been 
named manager of the seven-state South 
Central Sales division, with headquarters 
in Houston. R, E. Johnson, field engi- 
neer in the company’s Virginia district, 
has been appomted manager of the 
Houston distriet. Pew began with 
Hewitt-Robins m 1936 Howard F. 
Schnepp, whe joined The Dow Chemical 
Company in 1940 and has recently been 
im the Detroit office, has moved to the 
company's home plant and office at Mid- 
land, Mich. where he will be in the 
molding powders section of the Plastic 
Sales department. Replacing Schnepp in 
Detroit is F. V. Duffy, who recently 
completed a sales traimimg program at 
Midland. F. C. Sullivan, a coating sales- 
man, has been added to Dow's Minne 
apolis, Minn, office 

Donald W. Frison, formerly assistant 
sales promotion manager cot the Petro 
leum Chemicals division, has been ap 
pointed assistant manager of the Mid- 
Continent district of that) division of 

. I. du Pont de Nemours and Com- 
pany, Inc. He has been with Du Pont 
1047 E. T. Wilson, Jr., has 


Company's new 


has 


sities 


PETROLEUM 


Bailey Boston Office Moves 


The Boston district office of Bailey 
Meter Company of Cleveland has moved 
to new quarters at 230 CongresssStrect 
I. T. Reuter is manager. 


been appointed sales representative ot 
the Tubular Products division of The 
Babcock & Wilcox Company for thic 
Oregon, Washington, British Columbia, 
Alberta and Saskatchewan area. He was 
previously with Cascade Manufacturing 
Company . Brown Fintube Company, 
Elyria, Ohio, has licensed Friedrich 
Uhde GMBH, West Germany, to manu 
facture and sell Brown's products in 
West Germany and other countries in 
Europe, Africa and the Middle Fast 
A. G. Ricketts, who began with Rock- 
well Manufacturing Company 21 year- 
azo aS a storeroom clerk, has been 
transferred to the company’s Oakland, 
Calif., plant. He has been supervisor ot 
the Sales Order department of Rock 
well’s Nordstrom Valve division since 
1950 Russell H. Dunhan, first presi 
dent and former chairman of the board 
of directors of Hercules Powder Com- 
pany, has retired from the company after 
51 vears ot service. He will remain a 
member of the company's board and 
finance committee Charles B. Baker, 
executive vice president of Universal 
Atlas Cement Company, a subsidiary of 
United States Steel Corporation, has 
succeeded Blaine S. Smith, retired, as 
president of the company. Smith, who 
has been associated with Universal Atlas 
for more than 37 years, continues with 
the company in a consulting capacity 
George G. Zipf, formerly assistant 
superintendent of the steel plant of The 
Babcock & Wilcox Company’s Tubula: 
Products division, has been appointed 
supe rintendent of the plant. Zipf joined 
tabeock & Wilcox in 1942... L. A, 
Kilgore has been appointed staff engl 
neering manager for Westinghouse Elec- 
tric Corporation's Kast Pittsburgh divi 
sion. Prior to his appointment he was 
assistant manayer of generator engineer 
ing for the Fast Pittsburgh plant's 
Transportation and Generator division 
In his new post he will direct the engi 
neering laboratories and help direct the 
design and development work of the 
electrical generating and distribution 
apparatus produced at the plant 
William B. ‘McCloskey, vice president of 
The Davison Chemical Corporation 
since May, 1953, has been given the re 
sponsibility of the operational groups of 
the company, which include engineerin: 
production, traffic, purchasing and in 
dustrial relations Davis E. Speeg, 
experienced ino water treatment, has 
joined Coastal Engineering Corporation. 
He will serve manufacturers of indus 
trial equipment in the field of industrial 
water conditioning Charles C. Galli- 
cano, formerly administrative assistant 
to the president's office at American 
Car and Foundry Company, has been 
appomted assistant to the president of 
ACFE. Though he joined ACF in 1948, 
Giallicano has only recently returned 
there from service in Korea, 
Enterprise Brass Works, Muskeyon, 
Mich., has established an Oil Equipment 
Sales division and is marketing a line of 
valves, fittings and accessories for the 
oil industry ... Sims Pump Valve Com- 
pany, Hoboken, N. J., has appointed 
Nutmeg Industrial Supplies, Inc., as the 
exclusive distributor of Sims products in 
Connecticut 
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HELP WANTED 





Equipment Inspectors 
(Age: 25-35) 


tmajor off 
in Seuth 


‘ ompuans tor 
America 


Drexiredd bey 


‘areer opportunitios 


fired and unfired 
itmospheri« 


Will) itisgeect 
both pressure and 
tube and water tube boilers, furnaces, 
fractionator drums, tanks, piping 
safety Valves, ete associated with re 
finers operations. Sheuld be famillar 
with ASME, APL and ASA codes. Good 
opportunity for advancement. Minimum 
requirements: Degree in engineering 
preferably mechanical, plus 2 years ex 
perience in refinery equipment insper 
tion, Non-degree men with upwards of 
5 Sears refinery experience may be con 
Salary plus bonus $s.000 
S1e.000 Al-o liberal benefits, tax say 
ings and home vacations with traveling 
Replies confidential 


sidered 


e\ penises 


Box 1540 
Dept. A-1 
General Post Office 
New Vork 1, N. ¥. 





FOR SALE 





ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 








For Sales 3500 Tons 


PORTABLE STEEL IRVING GRID 
AIRFIELD OR ROAD MATS 


ideal on sand, dirt or mud 
Will be sold in any quantities 
Rail and Barge Shipping Facilities 


ALTER CO. Davenport 16, lowa 














RATES: 


charge, $3 


Regular Claseified (undisplayed) set in this size type, 10 
Blind box address in our care counts six words 


cents per word, Mintmum 
Keplies forwarded without charge 


Display ads, set in suitably larger type with ruled border, $10 per column inch, 
All classified ads payable in advance. Ten percent discount for two or more Insertions of sate 


copy in consecutive issues coPy 
copy and remittance to: Classified 
Texas 


* ® * * * * * ® 


DEADLINE 
Ad Department, Petroleum Retiner, P.O. Box 


25th of month preceding date of txsue, Send 


2608, Houston 


* * ® * * * * * 





HELP WANTED 





HELP WANTED 


Engineers with petroleum refin- 
ery operating experience. Several 
positions open to qualified engi- 
neers for field service duties in 
new refinery start-up and opera- 
tions. Applicants must be willing 
to travel. All applications strictly 
confidential. Please send com- 
plete resume giving age. educa- 
tion, experience and salary de- 
179-RK. 


Refiner. Houston. Texas. 


sired to Box Petroleum 

















® Pipe still salvage, up to 600 POS t. valves and 
fittings, 2000 brass %”% x 4” bolts and nuts, 
reaction chamber 40° leone 4%’ diameter 4” 
thick 900 Ib. pressure, high pressure pumps 
Kell Jones & Son, Lee and Irving Sts. Beau 


mont, Texa 





Suppliers... 


Blaw-Knox Assigns Additon to 
Philadelphia in Sales Post 


I: P. Additon has been appointed 
sales engineer for the Mid-Atlantic dis 
trict by Blaw-Knox Company, Chemi 
cal Plants division. He will be located 
at the Philadelphia office, and will offer 
services of the company to clients im a 
hive-state area 

Prior to his present 
diton held sales and engineering post 
tions im the Chemical Plants division 
over a ten-year period, and had carhier 
employment with Barrett) division of 
\llied Chemical and Dye Corporation, 
and Caleo division of American Cyvana 
mid Company 


assignment, Ad 


Three Receive Appointments 
In American Brake Shoe Sales 


The American Manganese Steel divi 
sion of American Brake Shoe Company 
has appointed John Brandenburg vice 
president in charge of sales, William F 


February, 1954-—PrETROLEUM 





EQUIPMENT 
INSPECTION 
ENGINEERS 


SOUTH AMERICA 


A major oil company affiliated with 
Standard Oil Company €N. J.) needs 
graduate engineers with several years 
refinery process equipment inspection 
experience. Must be qualified to inte 
pret codes and spec ifications, predict 
equipment renewals, and recommend 
replacement: equipment, 

Write giving age, marital status, edu 
cation, and full details of experience. 


Box 308-0 
Radio City Station 
New York 19, N. Y. 








METALLURGICAL ENGINEERS 


Work on the metallurgical problems encountered in’ oil- 


refineries and chemical-plants. These include analyses of corro- 


sion problems. examination of failures. selection of materials 


of construction. experimental studies. and the development of 


fabricating methods for ferrous and non-ferrous metals. 


Three or more years experience are preferred, Please send 


your resume te our Personnel Departmat. Your letter will 


receive immediate action and be kept in strict confidence, 


Cc. F. 


Consultants 


Fahricators 


BRAUN & CO. 


Constructors 


ALHAMBRA, CALIFORNIA 


Crocombe, Jr. central sales, and John 
Hi taker district sales managers 
Brandenburg, tormerly sales manages 
tor the Amsco division, yomned the com 
pany in 1930. Crocombe pomed the com 


REFINER 


19.47 


Wad 


pany as an operatingg tramee im 
Prior to his new appointment le 
district sales manager in St. Lous 
Baker, formerly a engineer with 
Nmisceo, poured the 1947 


sales 
Company mn 


57 


wmf 
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*Baldwin-Hill Company. 
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Industrial Concrete Cuts Refinery Costs 


Cities Service Oil Company's Eas! Chicago, Indiana, 
plant saved time and money by using Heat Resis!- 
ant Concrete in this flat-arch design for coke still 
five. it permitted placing 70’ arches in one piece. 
And despite 1000°F. heating-cooling cycles, the 
orches served 10 years without major repairs. 





... resists high temperatures... corrosion... 
thermal shock 


In more and more refinery installations, such as the one shown here at Cities 
Service, East Chicago, Indiana, plant, costs are being trimmed and efficiency 
boosted by using industrial concrete where heat and corrosion exist. 

In addition to the usual convenience and structural advantages of concrete, 
special concretes made with Lumnite* calcium-aluminate cement provide: 


HEAT RESISTANCE—up fo 2600°F. 
CORROSION RESISTANCE—with suitable aggregates 
INSULATION— with insulating aggregate 


Lumnite concrete can be easily placed by plant labor, if maintenance repairs 
are needed, and is strong enough for service within 24 hours. 


Castables for convenience — Make Refractory Concrete with prepared cast- 
able mixes of Lumnite cement and aggregate selected for specific 
temperature and insulation requirements —only water is added. 
They’re made by refractory manufacturers and sold through their 
dealers. For more information, write Universal Atlas Cement Com- 
pany (United States Steel Corporation Subsidiary), 100 Park Ave., 
New York 17, N. Y. 


TAKES HEAT IN STRIDE—Coke still gases enter 
the Heat Resistant Concrete tue at a temperature 
of approximately 1000°F. As you can see, it’s still 
in good condition after a decade of service 


MAKES CURVES EASY —Although the fat arch 
of this flue curves alongside the coke still, con- 
struction was simple with poured-in-place Lumnite 
Concrete. This plant also uses it for linings in 
header castings, heaters, stacks fire doors, vessels 
of ali types and rush concrete work, 


**LUMNITE” is the registered trade-mark of the calctum-aluminate cement manufactured by Universal Atlas Cement Company. 





PR-.-77" 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 





U. S. STEEL HOUR-. televised alternate Tuesdays- see your newspaper for time and station 
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The Petroleum Industry Insists On 


HARTZELL ........ «. 


Cooling Towers and Heat Exchangers 





Hartzite plastic for cooling tower and heat exchanger 
fan blades was developed especially to meet the rug- 
ged requirements of the petroleum industry. After 
more than ten years of service in the most punishing 
installations, Hartzite blades have proved themselves 
beyond all expectations, 

What evidence is there of the superiority of 
Hartzell cooling tower and heat exchanger fans with 
Hartzite blades? Nearly every Hartzell fan installed 
since the introduction of the Hartzite blade in 1941 
is still in service. And in nearly every case, where one 
Hartzell fan has been installed on a battery of cooling 
towers or heat exchangers, more Hartzells have fol- 
lowed as other-blades needed replacement. 

Fabric-base Hartzite absorbs vibration, Its strength 
is many times that necessary to withstand normal 
stresses. Its unusual resistance to corrosion and ab- 
rasion is constant throughout the blade. Hubs are of 
welded steel with an extremely high safety factor. 

These are the reasons why Hartzell has become 
“the” cooling tower and heat exchanger fan in the 
petroleum industry. 

For the complete story, send for Bulletin 1505. 








HARTZEUL 


Dept. R 


PIQUA, OHIO 


Street & Number PROPELLER-TYPE FANS @ BLOWERS 


Name 
Company 











ROOF VENTILATORS @ UNIT HEATER 
City & State sania 


if student, check here for special infermation [] ENGINEERING OFFICES IN PRINCIPAL CITIES 
AS RRS a a 
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CONSERVATION TANKS AVAILABLE 


~ Coat 
alt= 


Graver has recently acquired additional facilities at Fontana, 





California, to serve as another important base for field 
erection of Graver Conservation Equipment. Now, 
throughout the country, Graver quality and service are 
almost literally “‘at your own back door.” 


There is a Graver conservation design to suit your 
exact needs. And Graver sales engineers are 
as close as your telephone. Put our 97 years’ experience 


to work for you! 


the Graver Expansion Roof Tank eliminates breathing 
losses and minimizes filling losses. Its positive liquid seal, 
exclusive with Graver, protects under all conditions. Ideal for 
converting existing tankage, and simple to maintain, the 


the Graver Center-Weighted Floating Roof 
Tank bi the ec y of the pan-type roof with the 
stability of the double-deck floating roof. Built to principles of 
ship design, the roof is stable and will neither sink nor tilt. 





Expansion Roof Tank may well protect an entire terminal. The entire deck is completely accessible for inspection. 


the Graver Double-Deck Floating Roof Tank 
floats directly on the liquid, preventing the formation of vapors. 
it is applicable alike to crude and product storage areas ct 
refineries, pipeline terminals and large bulk installations. 


GRAVER TANK & MFG. (0. NC. 


East Chicago, Indiana 





Now York * Chicajo * Philadelphia * Atlanta * Detroit * Cleveland 
Pittsburgh * Houston * Catasauqua, Pa. * Sand Springs, Okla 
Odessa, Texas * Casper, Wyo. * Los Angeles 
Edge Moor, Deloware * Tulsa 
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Now £7} Handling 


The crictor of the 
Swing Joint is the 
recognized leader 
in Swing Joint de- 
sign and develop- 
ment. A complete 
line in sizes from 34” to 12” 


Why tolerate unsightly 
overhead expansion lines 
and other makeshift ar- // — 
rangements to prevent 4 
excessive pressure build- , 
up in lines when you can get positive/ 
automatic protection with the McDonald 
4” Expansion Relief Gate Valve? 


o 
Pi fia 


Balanced design, special feo- 
tures, introduce a new standard 
of loading efficiency. The de- 
velopment of years of special 
study of loading problems. a 





| 


For nearly 100 years the 
McDonald reputation has 
rested on a solid founda- 
tion of completely reliable 
products—products that 
combine the latest in en- 
gineering with an extra 
measure of sturdiness that 
means a generous bonus 
of service. Where else can 
you get such positive as- 
surance of the results you 
look for in oil handling 


equipment? 


The Home of the Swing Joint 


Ne A. Y. MDONALD MFG. CO. 


DUBUQUE, IOWA 


There's a@ McDonald Branch or 
Distributor Near You 


soa 


Used when loading high-test gasoline— 
reduces evaporation losses—permits 
loading rain or shine—eliminates 
danger of sparks. Saves 2 to 8 barrels 
of gasoline per car loaded. 


A complete line, made of high-grade 
bronze. Accurate threading assures 
tight connections. Shipped complete 
with treated leather gasket and forged 
steel spanner wrench. Sizes, 5 x 2, 5 x 
2'2,5x3,5x4in. 


Galvanized flexible steel tank car un- 
loading hose available in 2”, 242", 3” 
and 4” sizes and in any desired length, 
complete with couplings. 


These Are Representative Items from a Comprehensive Line of Oil 


Handling Equipment. Write for Catalog. 


M£ DONALD 





